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EXPERIMENTAL AND CLINICAL STUDY OF FRESH AND 
MODIFIED POLLEN EXTRACTS 


ARTHUR StTu.L, PH.D., Ropert A. Cooke, M.D., WiiuiamM B. SHERMAN, 
M.D., SeLIAN HEBALD, M.D., AND STaNLEY F. Hampton, M.D. 
NEw York, N. Y. 


INTRODUCTION 


HE investigation’ of modified pollen extracts in the treatment of 

hay fever had two purposes: (1) the reduction of the incidence of 
systemie reactions in patients receiving pollen extract injections; and 
(2) the production of a more stable extract, since it has long been known 
that alkaline saline pollen extracts deteriorate on ageing. It was obvi- 
ously of importance not to impair the therapeutic properties of the 
extracts. Various modifications have been found effective in detoxifying 
toxins without impairing their antigenic value. Clinical and experi- 
mental observations are here reported on five modifications of pollen 
extracts, namely: formolized, heated, acetylated, radiated with ultra- 
violet light, and alum-precipitated. 

Besredka? reported that heated serum did not produce anaphylactic 
shock in animals sensitized to unheated serum, although animals sen- 
sitized with heated serum were found sensitive on reinjection of the 
heated serum. Doerr and Russ’ showed that heating reduced the sen- 
sitizing property of serum as well as its ability to produce anaphylactic 
shock in guinea pigs sensitized to unheated serum. Boyd and Tamura‘ 
reported that acetylation of horse serum with ketene prevented anaphy- 
lactic shock in animals sensitized to the normal serum. Goldie and 
Sandor’ acetylated diphtheria antitoxin and found that the antitoxie 
power was very little affected but that the serum no longer produced 
shock in the guinea pig sensitized to the untreated serum. Kallos and 
Kallos-Deffner® reported that ultraviolet radiation of horse serum de- 
stroyed its ability to cause characteristic anaphylactic reactions in the 
uteri of guinea pigs sensitized to horse serum, although the radiated 
serum desensitized the uteri. 

From the Department of Allergy, Roosevelt Hospital, New York. 

Presented in part before the Society for the Study of Asthma and Allied Con- 
ditions, Dec. 5, 1936, New York, N. Y., and before the Division of Medicinal Chemistry, 
American Chemical Society, April 15, 1937, Chapel Hill, N. Cc. 
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Rockwell’ used ragweed extract oxidized with hydrogen peroxide for 
treating three patients with hay fever, and he reported satisfactory 
results. A patent was granted to E. B. Carter® and assigned to the 
Abbott Laboratories regarding the detoxification of pollen extract by 
treatment with formalin and its derivatives. Harrison’ suggested alum- 
precipitated extracts for the treatment of hay fever. Zoss and cowork- 
ers,!’ in a clinical study with alum-precipitated ragweed extract, found 
that it produced local and systemic reactions similar to the regular 
extract and comparatively less satisfactory clinical results, which the 
authors thought might have been due to a lower maximum dosage in 
the group treated with alum-precipitated extracts. 

Grove and Coea’® reported that heating pollen extracts at 56° ©. 
caused no appreciable lessening of the allergic activity, although the 
activity of the ferments was markedly reduced. Black!’ and Coca and 
Milford’® observed that boiling extracts of pollen did not affect their 
potency. Gay'® showed loss of activity in low ragweed extract after 
heating to 100° C. for one minute, and similar findings were reported 
by Long and Teller,’® and by Stull, Cooke, and Chobot.2° Rappaport?’ 
stated that the activity of whole pollen was not affected by dry heat and 
in a further study”? he showed that ragweed pollen extract, rapidly 
dried at 40° C., lost little, if any, activity when redissolved after stor- 
age for eighteen months. The activity in the above instances was meas- 
ured by a comparison of direct skin tests on sensitive persons. 

Clark?? showed that salt-free isoelectric egg albumen radiated at 4° 
C. underwent an initial change which was unimolecular, probably a 
physical one resulting in a new configuration of the molecule with 
altered physical and chemical properties. The second step was similar 
to heat denaturization and occurred at a lower temperature. Heat 
denaturization was slow below 50° C., but after radiation the heat change 
took place at an appreciable rate at 10° C. and rapidly at 40° C. 

The work recorded in the present paper ineludes methods for pre- 
paring modified extracts, determinations of their protein content at 
varying intervals, neutralization of sensitive serum in passive transfer, 
serologic response and e¢linical results produced in hay fever patients 
by treatment with these extracts, and studies of antigenic relationship 
by the Dale test. 

PREPARATION OF EXTRACTS 


Pollens were defatted with anhydrous ethyl ether and then extracted" 
for twenty-four hours at 7° C. with a solution of 0.5 per cent sodium 
chloride and 0.3 per cent sodium bicarbonate. These extracts were 
passed through Seitz filters, cultured to prove sterility,” and analyzed 
for protein nitrogen’? by phosphotungstie acid precipitation. Dilutions 
for serologic and clinical study were made on the basis of the protein 
nitrogen unit!! (0.00001 mg. protein nitrogen — 1 unit). 
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Fresh Extract.—The extracts used for experimental study and desig- 
nated ‘‘fresh extract’’ were used within three weeks of preparation. In 
the experimental studies, low ragweed and timothy pollen extracts 
were used. 

One series of ragweed hay fever cases was treated from April to Sep- 
tember, 1938, with an equal mixture of giant and low ragweed pre- 
pared weekly and only used within ten days of starting extraction. This 
mixed ragweed used for therapeutic treatment was also designated 
fresh ragweed. 

Regular Extract.—The extracts used routinely for treatment of rag- 
weed-sensitive patients were equal unit mixtures of giant and low rag- 
weed prepared once a year and stored at 7° C. They were not used 
until six weeks after preparation and were designated ‘‘regular ex- 
tract.’’ Previous reports'’!* 2° have shown that alkaline saline extracts 
of pollen and other inhalants deteriorate on ageing with a loss of pro- 
tein nitrogen and with a disproportionately greater loss of serum neu- 
tralizing activity as measured by passive transfer. 

Formolized Extracts——The fresh extracts were treated with sufficient 
neutral formalin to give a concentration of 0.3 per cent formaldehyde. 
They were incubated at 37° C. for thirty days. Analyses for protein 
nitrogen were done after ten and thirty days’ ineubation and again after 
storage for one year at 7° C. 

The amount of nitrogen precipitated from the whole extract by phos- 
photungstic acid was increased after treatment with formaldehyde. In 
the case of ragweed, this increase reached a maximum after ineubation 
for one month. 

Clark and Shenk,** from diffraction studies with protein, concluded 
that the formaldehyde reaction takes place on the amide nitrogen, tying 
two adjacent chains together and possibly tying one protein to another 
and resulting in a relative increase in molecular weight. 

In order to explain the increase in phosphotungstie acid precipitable 
nitrogen in pollen extracts after treatment with formaldehyde, a fresh 
ragweed extract was dialyzed for twenty-four hours against an equal 
volume of alkaline saline. The solutions inside and outside the mem- 
brane were analyzed for protein nitrogen and then treated with 0.3 
per cent formaldehyde, incubated at 37° C. for two weeks, and then 
reanalyzed. 

The results in Table I show that part of the dialyzable nitrogen after 
treatment with formaldehyde was precipitated by phosphotungstie acid. 

To determine if nitrogen in protein split products such as amino acids 
was precipitated by phosphotungstie acid the following experiment was 
done. <A solution of tyrosine containing 0.18 mg. nitrogen per cubic 
centimeter was found not precipitable by phosphotungstie acid. How- 
ever, after treatment with 0.3 per cent formaldehyde and ineubation at 
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TABLE I 








MG, PROTEIN NITROGEN 
PER C.C. 
AFTER ADDITION 0.3% 
FORMALDEHYDE AND 2 
WEEKS INCUBATION AT 


MG. NITROGEN PER C.C. 
AFTER DIALYSIS AND BE- 
EXTRACT FORE ADDITION 0.3% 
FORMALDEHYDE 














TOTAL PROTEIN aia oF 
Giant ragweed (inside membrane) 0.70 0.35 0.40 
Giant ragweed (outside membrane ) 0.44 0.02 0.10 
Low ragweed (inside membrane ) 0.84 0.39 0.45 
Low ragweed (outside membrane) 0.53 0.07 0.17 





37° C. for two weeks, it was quantitatively precipitated by phospho- 
tungstie acid. Urea and ammonia nitrogen were not precipitable under 
similar conditions. These results suggested that formaldehyde might 
join amino acids to each other and to proteins in a manner analogous to 
the linking together of protein molecules as suggested by Clark and 
Shenk.*4 

Since the extracts were standardized on the basis of the amount of 
nitrogen precipitated by phosphotunestie acid, in order to avoid such 
variations, extracts for these comparative studies were either analyzed 
for protein nitrogen before formolization or dialyzed to remove nonpro- 
tein nitrogen before formolization (Table II). In the completely dialyzed 
extracts the protein nitrogen approximately equaled the total nitrogen. 

Heated Extracts —Fresh extracts were heated to 70° C. for one hour. 
Heating caused an initial precipitation of protein (about 5,000 units 
per cubie centimeter) in ragweed extracts prepared from 5 em. of 
pollen per 100 ¢.¢., but none in timothy extract of similar concentration. 
When precipitation occurred, the extracts were centrifugalized or fil- 
tered before analyzing for protein nitrogen, and dilutions were made of 
the clear filtrate for clinical and serologic study. Dialyzed extracts 
behaved similarly to whole extracts. Heating again for periods as long 
as four hours at 70° C. or one hour at 80° C. caused no further change 
in the protein content of such extracts. The extracts used in this work 
were all heated for one hour at 70° C. 

Radiated Extracts—Preliminary experiments with fresh ragweed and 
timothy extracts radiated with ultraviolet light for periods of from 
thirty to sixty minutes and subsequent heating to 40° C. showed that this 
procedure did not measurably affect the serum neutralizing capacity of 
the extract, as will be subsequently shown. This indicated that there 
was no definite denaturization of the protein, probably because of the 
adsorption of the ultraviolet light by the coloring matter in such extract. 

Dialyzed extracts were then radiated with ultraviolet light in quartz 
dishes in layers one-half inch thick at 6 inches from the mereury are 
lamp for ninety minutes at 0° C. The extracts were then heated at 40° 
C. for ninety minutes. Control dialyzed extracts were similarly heated 




















STULL ET AL.: FRESH AND MODIFIED POLLEN EXTRACTS 445 


without radiation. Radiation under these conditions produced a defi- 
nite denaturization of the protein, as will be shown later. 

Acetylated Extract.—In order to assure the acetylation of the pro- 
tein instead of other constituents present in fresh extract, protein 
from low and giant ragweed was prepared by three precipitations with 
saturated ammonium sulfate. The purified protein was freed of am- 
monium sulfate by dialysis and buffered with a molar phosphate solu- 
tion. Ketene gas was passed through the solutions for thirty minutes, 
with pH determinations at frequent intervals and the addition of small 
amounts of N/10 sodium hydroxide to prevent the pH from falling 
below 7. The solutions were dialyzed to remove the excess buffer salt, 
and sodium chloride was added to 0.85 per cent concentration. They 
were sterilized by Seitz filtration and analyzed for protein nitrogen by 
precipitation with phosphotungstie acid. 

Alum-Precipitated Extract—Alum-precipitated extracts were pre- 
pared by adding 0.5 per cent of alum (AI,K,(SO,),.24H.O) to the 
fresh extracts which had a pH of from 7.2 to 7.4. The precipitate, after 
centrifugalization and washing with 0.85 per cent saline, was suspended 
in sterile saline, and after vigorous shaking an aliquot was analyzed for 
protein. In analyses for protein the addition of hydrochlorie acid dis- 
solved the alum-precipitated protein which was then readily precipi- 
tated!? by the phosphotungstie acid. 


STABILITY OF PROTEIN IN REGULAR AND MODIFIED EXTRACTS 


Incubation of fresh extract of timothy and ragweed pollen for ten 
days at 37° C. eaused a loss of phosphotungstie acid precipitable pro- 
tein nitrogen as great as that which occurred in extracts during a year 
at 7° C. Comparative analyses were done on samples of the modified 
extracts and the control extracts after ten days at 37° C. and at the 
end of a year at 7° C. An additional comparison was made at the end 
of thirty days at 37° C. with formolized extracts. 

In Table II are given the comparative analyses of the heated and 
formolized extracts with their control extracts under these varying con- 
ditions. The heated extracts showed no change in protein nitrogen con- 
tent after incubation for ten days at 37° C. or after storage for a year 
at 7° ©. The formolized dialyzed extract showed no loss in protein 
nitrogen after ten days incubation, after incubation for one month, or 
after storage at 7° C. for a vear. The formolized whole extraet showed 
the inerease in phosphotungstie acid precipitable nitrogen, already ex- 
plained, and this value remained constant. The control extracts showed 
a loss of protein nitrogen as previously reported.1? Formolized and 
heated extracts have shown no loss of protein nitrogen on storage for 
four years at T° C. 

In most instances as little as 0.1 per cent formaldehyde in extracts 
prepared from 5 gm, of pollen per 100 ¢.c. of extracting fluid pre- 
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vented loss of protein nitrogen, but losses did result in extracts con- 
taining less than 0.1 per cent formaldehyde. 


TABLE IT 


PROTEIN NITROGEN IN FORMOLIZED AND HEATED EXTRACTS COMPARED WITH THE 
CONTROL EXTRACTS 








| MG. NI! " EN | 3 PROTEIN] M( aaine | ME. FROTES 

i. NITROGEN | MG. PROTEIN] MG. PROTEIN] : 

| ” _ | o | | NITROGEN 
PER (.C. NITROGEN | NITROGEN | i GG 



































| T TIME OF | PER CG.c.) |) PER C.C. 
EXTRACTS | cil crapcnel = : mn ional 1) APPROXI- 
-REPARATION AFTER | APFER o 
| PREPARATION | APTI a wasene a 
=F S23 | AXS 3 
| teed SRP, ee | anes YEAR LATER 
TOTAL ‘deiiaiduaia! od ° vd ° av 7° @. 
Low ragweed control | 0.93 | 0.35 | 0.26 0.28 0.28 
Low ragweed heated | 0.29 | 0.50 0.50 0.50 
Low ragweed formolized 0.55 0.55 0.56 
Low ragweed D.* control 0.56 0.32 0.18 
Low ragweed 1D. heated | 0.26 0.24 
Low ragweed D, formolized 0.32 0,29 0.30 
Timothy control | 0.65 0.35 0.21 0.21 0.21 
Timothy heated | 0.35 0.35 0.35 0.56 
Timothy formolized 0.35 0.41 0.41 
Timothy D. control | 0.30 0.14 
Timothy 1). heated 0.30 0.29 
*D—D = Dialyzed. 
TABLE IIT 
PROTEIN NITROGEN IN RADIATED EXTRACTS 
7 | | MG, PROTEIN 


MG. PROTEIN 


= NITROGEN 
NITROGEN 


PER C.C. 


EXTRACTS PER C.C. wes #7 
ceils opie ONE YEAR ; 
| WITEN ean eiaantnG) : 
: ’ LATER STORED 
| PREPARED reg 


: A I 














Low ragweed D.* and heated 40° (control) | 0,22 0.17 
Low ragweed D. and radiated 0°, heated 40° 0.20 0.20 
Timothy 1D. and heated 40° (control) 0.20 0.15 
Timothy D. and radiated 0°, heated 40° 222) 0.25 
Giant ragweed D. and heated 40° (control) | O17 O11] 
Giant ragweed 1). and radiated 0°, heated 40° ONT 0.14 


















*D = Dialyzed. 









In Table III are shown the comparative analyses of the radiated ex- 
tracts and their control extracts. The radiated extracts had almost the 
original protein nitrogen content at the end of one year. There was 
a marked loss in the control timothy extract and a slight loss in the 
control ragweed extract. 

The acetylated extract was exhausted in the clinical study, and none 
remained for subsequent analysis. 









Analyses of the alum-precipitated extract showed 0.33 mg. protein 
nitrogen per cubic centimeter when prepared and 0.11 mg. per cubic 
centimeter at the end of fifteen months at 7° C. 










ENZYME ACTIVITY AS MEASURED BY LIQUEFACTION OF GELATIN 


Paton®’ studied the enzymes in pollen and suggested that proteolytie 
activity might affect the stability of pollen protein solutions. 
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Grove and Coea™ showed that pollen extracts liquefied gelatin. Giant 
and low ragweed extracts contained enzymes which liquefied gelatin, 
while timothy pollen extract did not. One-half cubic centimeter of the 
various modified ragweed extracts and control extracts was added to 
tubes containing 5 ¢.e. of 15 per cent sterile gelatin and incubated at 
37° CC. At the end of seventy-two hours the tubes were placed in the 
icebox for one hour, and observations were made. As shown in Table 
IV, gelatin was not liquefied by formolized, heated, acetylated, or radi- 
ated extracts, but it was liquefied by alum-precipitated extract and con- 
trol extracts. The stability of the protein in the modified extracts might 
be explained by inactivation of proteolytic enzymes. 


TABLE IV 


LIQUEFACTION OF 15 PER CENT GELATIN AFTER SEVENTY-Two Hours Av 37° C. 











EXTRACTS | OBSERVATION 

Giant ragweed regular (control ) +* 
Giant ragweed formolized | 0 
Giant ragweed heated | 0 
Low ragweed regular (control) | L 
Low ragweed formolized 0 
Low ragweed heated 0 
Low ragweed dialyzed (control) + 
Low ragweed dialyzed heated 40° (control) 

Low ragweed dialyzed radiated and heated 10° 0 
Low ragweed protein (control) + 
Low ragweed protein acetylated | 0 


Low ragweed + giant ragweed alum-precipitated | 





*+ — Liquefaction. 
NEUTRALIZATION OF SENSITIVE SERA BY FRESH AND MODIFIED EXTRACTS 


Neutralization of sensitive sera in passive transfer furnishes a means 
of determining differences in specificity and activity of pollen extracts 
which are not apparent on chemical analyses or on comparative direct 
skin tests. The serum neutralizing capacity of aqueous pollen extracts 
decreased noticeably after one month?® and by approximately nine- 
tenths in one year" at 7° C. Therefore, neutralization by the modified 
extracts was compared with that by fresh extract used within three 
weeks of preparation. 

The ragweed- and timothy-sensitive sera were taken from patients 
who had never had any pollen extract injections. Preliminary neutral- 
ization tests had shown that most of the sera were neutralized by equal 
volumes of fresh timothy or low ragweed extract, 100 units per cubic 
centimeter. Equal volumes of the serum and the various pollen extracts 
were mixed in vitro according to the quantitative technique previously 
used in this clinic.2° Mixtures were either used immediately or stored 
at 7° C. for 24 hours.?® It was found that storage in the icebox was not 
essential and was done only when more convenient. A similar modi- 
fication has been suggested by Langner and Kern.?* One-tenth eubie 
centimeter of each mixture was injected intracutaneously into the backs 
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of healthy nonallergie test subjects who gave negative intracutaneous 
tests to ragweed or timothy pollen extract, 1,000 units per eubie centi- 


meter. 


The sites were marked, and forty-eight hours later they were 


tested with 0.025 ¢.c. of low ragweed or timothy extract, 1,000 units per 


cubie centimeter. 


The reactions were recorded 0 to 4 


+, depending 


on the degree of skin reaction, + indicating doubtful reaction. 


TABLE V 


NEUTRALIZATION OF RAGWEED-SENSITIVE SERUM PFR 








LOW RAGWEED EXTRACTS! 
MIXED WITH SERUM 


MIXTURE 
NUMBER 


PROTEIN NITROGEN 


(UNITS PER C.C.) 


REACTION ON 
FRESH LOW RAGWEED 
(1,000 UNITS PER C.C.) 


TEST WITH 








] Fresh 50) 
2 Fresh 100 
3 Alum-precipitated 50 
4 Alum-precipitated 100 
5 Saline (control) 





0 
+4 
0 





In Table V is a typical example of comparative neutralization of sen- 


sitive sera with alum-precipitated and fresh extract. 


Both the fresh 


and alum-precipitated low ragweed extracts neutralized the serum Pfr 


at 100 units. 


The fresh extract appeared slightly more active, but the 


difference might be due to difficulties of accurately measuring the alum- 


precipitated suspension. 


TABLE VI 


NEUTRALIZATION OF RAGWEED-SENSITIVE SERUM HR 








TYPE OF LOW RAG- TEST 
WEED EXTRACT 
MIXED WITH 


PROTEIN 
NITROGEN 
(UNITS PER 


USED IN MIXTURE 
UNITS PER C. 


WITH EXTRACT 


(1,000 
Cx:) 


TEST ON DUPLICATE 
SITE WITH FRESH 
LOW RAGWEED (1,000 
UNITS PER C.C.) 





SERUM C.C. ) 





/ SITE EXTRACT |REACTION| SITE REACTION 
Formolized 300 ] Formolized “ 2 +++ 
Formolized 1,000 3 | Formolized 0 4 +++ 
Saline (control) 5 | Formolized ++ 6 ++4+4 





Heated 300 7 | Heated 
Heated 1,000 9 | Heated 
Saline (control) 11 | Heated 





Radiated 300 18 | Radiated 
Radiated 1,000 15 | Radiated 
Saline (control) 17 | Radiated 
One-year-old 300 19 | One-vear-old 
One-year-old 1,000 21 | One-vear-old 


Saline (control) One-vear-old 

















Fresh 100 Fresh 
Fresh 300 27 =| Fresh 
Saline (control) 29 | Fresh 


















20 + 


oo 0 












9S 


9 








In Table VI are reeorded comparative neutralizations with the formo- 






lized, heated, radiated, a 1-vear-old extract, and fresh low ragweed ex- 


tract. 





Duplicate sites of each mixture were prepared, one tested with 
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0.025 e¢.c. of the extract used in the mixture (1,000 protein nitrogen 
units per cubie centimeter), the other with an equal amount of fresh 
low ragweed extract. The formolized, heated, and radiated extracts, 
1,000 units per eubie centimeter, failed to neutralize serum to test with 
the fresh extract, although 100 units per cubie centimeter of fresh 
extract neutralized, and the 1-year-old extract neutralized between 300 
and 1,000 units. Mixtures made with formolized extract, 1,000 units 
per cubie centimeter, were neutral to test with formolized extract, but 
mixtures made with the heated and radiated extracts were not neutral 
to test with the extracts used in the respective mixtures. Similar rela- 
tionships were observed in neutralization tests with other sera. 

In Table VII are shown comparative results obtained with mixtures 
of timothy-sensitive serum and fresh and modified timothy extracts. 
The neutralizing activity of timothy extract was decreased by heating, 
formolization, and ultraviolet radiation. 


TABLE VII 


NEUTRALIZATION OF TIMOTHY-SENSITIVE SERUM KN. 








REACTION ON TEST WIT 
MIXTURE| TIMOTHY EXTRACTS PROTEIN NITROGEN a 





NUMBER MIXED WITH SERUM (UNITS PER €.C.) orcas 
(1,000 UNITS PER ©€.C.) 
1 Formolized 1,000 | rie ie 
2 Heated 1,000 res 
3 Radiated 1,000 a 
+ Fresh 100 0 
5 Saline (control) $44 














TABLE VIII 


NEUTRALIZATION OF RAGWEED SENSITIVE SERUM KN. 














— xEACTION ON TEST WIT 
MIXTURE LOW RAGWEED PROTEIN NITROGEN ' a oa ja ; = sient = 
SESH L .AGWEE 

NUMBER ‘D WITH SERU UNITS PER C.C. 

MIXED WITH SERUM ( ) | (1,000 untrs PER ¢.c.) 
1 Formolized protein 50 Taras 
2 Formolized protein 100 eet 
5: Formolized protein 200 fiat 2 
4 Formolized protein 500 rats 
5 Formolized protein 1,000 $4 
6 Control protein 50 Bick 
7 Control protein 100 4 
8 Control protein 200 0 
9 Control protein 500 0 
10 Control protein 1,000 0 
a Formolized extract 50 fe 
12 Formolized extract 100 ot} 
13 Formolized extract 200 aes 
14 Formolized extract 500 eae aes 
15 Formolized extract 1,000 ree 
16 Fresh extract 50 ca 
I Fresh extract 100 fs 
18 Fresh extract 200 0 
19 Saline (control) rie ee 
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In order to determine whether or not the free formaldehyde in the 
formolized extracts had interfered with the neutralization of the serum, 
the proteins from a formolized and from a fresh extract were precipi- 
tated by saturation with ammonium sulfate and compared in neutraliza- 
tion tests (Table VIII). Results show that the protein from the formo- 
lized extract had lost neutralizing activity to the same extent as the 
formolized extract, whereas, the protein of fresh extract and the fresh 
extract readily neutralized the serum between 100 and 200 units. This 


shows that free formaldehyde was not a factor. 


TABLE IX 


NEUTRALIZATION OF THREE DIFFERENT RAGWEED-SENSITIVE SERA BY FORMOLIZED 
Low RAGWEED EXTRACT 








TEST WITH FRESH | TEST ON DUPLICATE 
ahs) a Os 
SITE WITH 


| PROTEIN | LOW RAGWEED 


| MIXED WITH Se ee, an IED LOW 
geeuw| tow maaeeen | NITROGEN | (1,000 UNtts oo Ryan 
(UNITS | PER C.C.) RAGWEED (1, 


| EXTRACT ee esi 
PER C.C.) UNITS PER C.C.) 








| | SITE REACTION | SITE | REACTION 

Kn | Formolized ~~ 200 1 Paoe 2 = 
| Formolized 500 5 t++ + 0 
| Formolized 1,000 5 +4 6 0 
Formolized 5.000 7 8 0) 
Saline (control) | 9 t+++ 10 +tit 
Ke | Formolized 00 1] ++ 12 0 
| Formolized 500 13 14 0 
| Formolized 1,000 15 16 0 
| Formolized 5,000 17 18 0 
| Saline (control) | 19 20 ++ 

| 
Ka | Formolized 100 21 22 0 
| Formolized 1,000 23 0 24 0 
| Formolized 5.000 5 0 26 0 
Saline (eontrol) | = Lip t 28 t+it 





In Table IN are compared the serum neutralizing capacities of formo- 
lized low ragweed extraet on three different sera. It neutralized serum 
Ka at 1,000 units, but failed to neutralize serums Kn and Ke at 5,000 
units when all sites were tested with fresh extract. Formolized extract 
neutralized all these sera at 200 units in the duplieate sites tested with 
formolized extract. Preliminary tests showed that fresh extraet had 
neutralized serum Ka at less than 50 units, serum Ke from 50 to 150 
units, and serum Kn trom 100 to 300 units when tested with fresh ex- 
tract. The serum neutralized by the smallest amount of fresh extract 
was the most easily neutralized by tormolized extract. 

In Table XN the formolized and the heated low ragweed extraets are 
compared in neutralizing capacity on four sera. In the tifth eolumn 
are recorded the reactions when tested with 0.025 ¢.e. of 1,000 units per 


eubie centimeter of the extract used in the mixture. When all these 
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TABLE X 
NEUTRALIZATION OF FCUR DIFFERENT RAGWEED-SENSITIVE SERA 
pencienene an REACTION ON 
aie Hepaieues SUBSEQUENT 
—— PROTEIN TEST WITH eae are 
MIXTURE non : pee NITROGEN | EXTRACT USED : : 
emcee SERUM LOW RAGWEED er ; des FRESH LOW 
NUMBER : (UNITS IN MIXTURE ities 
aides PER. €.€.) (1,000 Units — 
: (1,000 tnitrs 
PER C.C.) ; ; 
PER C.C.) 
] Me Formolized 100 +++ 
2 Formolized 1,000 () | coe 
> Heated 100 44 
4 Heated 1,000 ; | 
5) Saline (control) | ae eet as 
6 To Formolized 100 +44 
7 Formolized 1,000 0 | 
Ss | Heated 100 i | oe ae 
9 Heated 1,000 fan {oer 
10 Saline (control) 
] Ma Formolized 100 0 4 
12 Formolized 1,000 0 0 
15 Heated 100 0 Lag 
14 Heated 1,000 0 L44 
15 Saline (control) peers. 
16 St Formolized 100 te ae, 
Zi Formolized 1,000 0 tae. 
18 Heated 100 + Poe ar 
19 Heated | 1,000 . eects 
20 Saline (control) | t++4eH+ 

















reactions had subsided (after approximately two hours) the sites were 
retested (column 6) with 0.025 ¢.e. of 1,000 units per cubie centimeter 
of the fresh extract. The formolized extract at 1,000 units had neu- 
tralized the sera Me, To, St, and at 100 units the serum Ma was neu- 
tralized to test with formolized extract. However, in all but one site 
(12) there was antibody to react when tested with the fresh extract, 
although the formolized extract in sites 2, 7, and 17, had cut down the 
reaction to retest with the fresh extract. The heated extract had not 
neutralized to itself three of the four sera, and in no instance had it 
neutralized the sera to test with the fresh extract. In fact, there was 
no indication of any neutralization by heated extract. 

In Table XI are compared the neutralizing capacities of the acetylated 
low ragweed protein and its unaltered control protein. The control 
protein neutralized the serum at approximately 300 units, and the 
acetylated at 10,000 units failed to neutralize the serum to fresh low 
ragweed extract. Landsteiner and Jablons?® had shown that acetylated 
proteins were modified in specificity. 

The serum neutralizing capacity of the radiated ragweed and timo- 
thy extracts is compared with that of control extracts in Table NII. 
It shows that the radiated extracts were decidedly decreased in neu- 
tralizing capacity when sites were tested with fresh extraet in compari- 
son with the control extract heated to 40° C. and not radiated. These 
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TABLE XI 


NEUTRALIZATION OF RAGWEED-SENSITIVE SERUM KN 














PROTEIN REACTION ON TEST 
MIXTURE sci tei ideal aici NITROGEN WITH FRESH LOW 
NUMBER si tai eres (UNITS PER | RAGWEED (1,000 
C.0.) UNITS PER C.C.) 

1 Acetylated protein 500 +++ 

2 Acetylated protein 2,000 +++ 

3 Acetylated protein 10,000 + 

+ Control protein 100 4 

5 Control protein 200 a 

6 Control protein 300 + 

7 Saline (control) +4+++ 











TABLE XII 


NEUTRALIZATION OF RAGWEED-SENSITIVE SERUM DA 























































| PROTEIN REACTION ON TEST 
MIXTURE LOW RAGWEED (DIALYZED) MIXED NITROGEN WITH FRESH LOW 
NUMBER WITH SERUM (UNITS PER RAGWEED (1,000 
C.C.) UNITS PER C.C.) 

a Radiated 0° and heated 40° C, 25 +4+ 

2 Radiated 0° and heated 40° C. 100 fe 

5 Radiated 0° and heated 40° C. 300 uy 

4 Radiated 0° and heated 40° C, 500 1 

5 Heated 40° C, 25 + 

6 Heated 40° C, 100 0 

7 Saline (control) eee 

NEUTRALIZATION OF TIMOTHY-SENSITIVE SERUM KN 
PROTEIN REACTION ON TEST 
MIXTURE TIMOTHY (DIALYZED) MIXED NITROGEN WITH FRESH 

NUMBER WITH SERUM (UNITS PER TIMOTHY (1,000 
CGS) UNITS PER C.C.) 
1 Radiated 0° and heated 40° C, 100 +4 ws 

2 Radiated 0° and heated 40° C, 300 Hoek 

3 Radiated 0° and heated 40° C, 500 aes 

4 Heated 40° C, 100 foot 

5 Heated 40° C, 300 + 

6 Heated 40° C, 500 0 

7 Heated 70° C. 300 alee 

8 Heated 70° C, 500 ges 

9 Saline (control) ee es 
radiated ragweed and timothy extracts, after heating to 40° C., had 


lost serum neutralizing activity somewhat similar to the extracts modi- 
fied by heat at 70° C. 











SEROLOGIC RESPONSE IN PATIENTS TREATED WITH FRESH 
MODIFIED EXTRACTS 


AND 










The serologic changes resulting from the treatment of hay fever pa- 
tients with injection of regular pollen extracts have been described by 
Cooke, Barnard, Hebald, and Stull** and confirmed by Harley,*® and 
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Langner and Kern.?* In passive transfer tests there was a marked in- 
crease in the amount of pollen extract required to neutralize the skin 
sensitizing antibody of the serum after treatment. This response was 
specific. It was of interest, therefore, to study this serologic response 
in the serum of patients with typical ragweed hay fever under treat- 
ment with modified ragweed pollen extracts. Sera were taken from 
patients with histories of ragweed hay fever who gave positive skin 
reactions to test with ragweed extract and had had no previous treat- 
ment with pollen extract injections. These patients were given weekly 
injections for from twelve to twenty weeks before the post-treatment 
sera were taken. Beeause of the differences in activity of the various 
modified extracts, the dosage given varied, but in every ease, it was 
raised as rapidly as tolerated. The sera taken from the same patient 
before and after treatment were compared in the neutralization tests. 
Inasmuch as passive transfer reactions of sterile sera ordinarily do not 
change measurably during the course of several months’ storage at 7° 
(.,2° the sera taken before and after treatment were compared in the 
same test subject at the same time. The same technique was used as 
described in the comparative neutralization of sera with modified pol- 
len extract. 

Sixty of the sixty-two serums taken before treatment were neutralized 
by 300 units or less, and two required 300 to 1,000 units of fresh low 
ragweed extract. Therefore, the post-treatment sera requiring more 
than 1,000 units for neutralization were considered as having had a 
definite serologic response. In Table XIII are shown the number of 
cases treated with the different ragweed extracts, the range of the upper 
limit of dosage, and the number of cases in each group requiring more 
than 1,000 units for neutralization of the post-treatment sera. 











TABLE XIIT 
CASES REQUIRING MORE 
THAN 1,000 UNITS OF 
EXTRACT OF RAGWEED RANGE OF TOP NUMBER Brion — lhe 
USED DOSE IN UNiTS OF CASES paper are picasa ia 
NEUTRALIZE POST- 
TREATMENT SERUM 
Heated 400-18,000 18 9 
Formolized 4,500-48,000 15 2 
Fresh 1,000- 6,500 7 5 
Regular 3,500-15,000 s 4 
Acetylated 350-18,000 6 0 
Radiated 4,000-10,000 9 1 
Alum-precipitated 2 ,275-12,000 6 9 














Only two post-treatment sera of eighteen patients treated with heated 
extract and three post-treatment sera of fifteen patients treated with 
formolized extract required more than 1,000 units of fresh low ragweed 


extract for neutralization. However, five of seven sera of patients 
treated with fresh extract required more than 1,000 units although the 
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dosage was on a much lower level, and four of eight sera of persons 
treated with regular extract required more than 1,000 units for neu- 
tralization. This is particularly striking in that the persons treated 
with fresh extract received a relatively low dose. The sera of the six 
patients treated with the acetylated extract did not show this change. 
Serum of one of two patients treated with the radiated extract showed 
this change. Sera of two of six persons treated with the alum-precipi- 
tated extract were neutralized above 1,000 units. 

The fresh ragweed extraet, which has been shown to have the highest 
capacity for neutralizing the skin sensitizing antibodies in passive trans- 
fer, produced the greatest serologic response in patients. The heated, 
acetylated, and formolized extracts, which failed to neutralize serum to 
fresh ragweed in the neutralization test, produeed much less serologie 
response when used in treatment. The serologic response in patients 
treated with pollen extract has been shown to be specific,?® and physical 
and chemical modification of pollen extract, which reduced the spe- 
cificity as shown in the neutralization test, also decidedly reduced the 
serologie response in patients treated with these modified extracts. The 
alum-precipitated extract, which corresponded in activity in the neu- 
tralization test with the regular extract, produced a somewhat similar 
serologic response in treatment. The number of cases treated with 
radiated extract was too small to permit any conclusions. 


CLINICAL RESULTS AFTER TREATMENT WITH FRESH AND MODIFIED 


POLLEN EXTRACTS 





The patients used in this clinical study gave histories of typical hay 
fever during the pollinating season of ragweed and had had no previous 
treatment by ragweed pollen injections. During the hay fever season 
they resided in the vicinity of New York. 

These patients were skin tested with the regular ragweed extract, as 
well as with the modified extract used for treating the particular group, 
in 10, 100 and 1,000 unit streneths. All cases gave positive skin tests 
to the regular extract. About half the cases gave as large skin reac- 
tions to the formolized, heated, and radiated extracts as to the regular 
extract, but in others there were differences, the modified extract giving 
the smaller reactions. The fresh extract in about half the cases gave 
slightly more marked skin reactions than the regular extract, and the 
alum-precipitated extract gave skin reactions similar to those produced 
by the regular extract. 

There are obvious difficulties in evaluating ¢linieal results. However, 
patients who estimated that their symptoms were improved 75 per cent 
or more over those of the year before treatment were considered to have 
satisfactory results. The number of cases showing such results, as well 
as the number of constitutional reactions and maximum doses reached, 
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are shown in Table XIV. 


est as the pollen counts were unusually high in New York City, so that 


The results in 1938 are of particular inter- 


good results in that year were a better test of the efficacy of treatment. 
The best results were in the group treated with fresh extract; fifteen 
There was little difference 
between results in groups treated with the regular extract with nine of 
fifteen satisfactory, and in those treated with formolized extract with 
eleven of sixteen satisfactory. 


of twenty patients had satisfactory results. 


The heated extract gave poor results 
with only five satisfactory in a group of nineteen cases. 


TABLE XIV 


TABULATION OF CLINICAL RESULTS OF HAY FEVER 








PATIENTS TREATED WITH FRESH AND MODIFIED RAGWEED EXTRACTS 
| eee 
|CONSTITUTIONAL| Gages WITH 
| NUMBER | RANGE OF TOP | REACTIONS | SATISFACTORY 
}OF CASES| DOSAGE AND 
| | TOTAL OVER 75% 
RELIEF 





NUMBER OF 


| 


SEA- | 


SON 


RAGWEED 
EXTRACT 





| 
| RESULTS 
| 


| CASES 





1935 | Formolized 


1936 





) | 12,000-50,000 | 14 | 


Heated 
Regular 


Acetylated 


Alum-precipitated | 





Formolized 
Heated 
Regular 
Radiated 





Formolized 


~ 2500-30,000_ 


1,500-15,000 | 


2,750-12,000 


2,500-10,000 | 





3,500-10,000 | 


2,000-10,000 | 
S00- 6,000 | 


1,500-10,000 





2,000-10,000 | 


11. 


9 


_— 


| 


Heated 
Regular 
| Fresh 


| 
CeCe cu a Io Se 


400-10,000 
675-10,000 
600- 7,500 | 


— 





=o © 





Patients treated with heated extracts in 1936 and 1937 differed less 
from those treated with regular and formolized extracts than in 1938. 
The small groups of cases treated with alum-precipitated and radiated 
extracts showed good results, while the group treated with acetylated ex- 
tract gave particularly bad results with only one of six considered satis- 
factory. 

A study of the number of constitutional reactions showed that the 
modified extracts had not reduced their incidence. The heated extract 
produced the most constitutional reactions, and the fresh extract pro- 
duced no more than the regular extract. The formolized and regular 
extracts showed no appreciable difference in their tendency to produce 
constitutional ‘adiated and 
acetylated extracts were too small to permit any comparisons, but reae- 


reactions. The groups treated with the 


tions were observed in each group. It was obvious that the modification 
of the extracts had not eliminated constitutional reactions during treat- 
ment. 
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The relative ability of the modified extracts to produce constitutional 
reactions was studied by changing patients from one extract to another 






at the same dosage level. Cases on perennial treatment are usually able 


to tolerate the same dose at monthly intervals, although increasing 







dosage at monthly intervals frequently produces constitutional reactions. 
The analyses for protein nitrogen had indicated stability of the formo- 
lized and heated extracts since they showed no loss in protein nitrogen 
The patients on perennial treatment with 








after ageing for one year. 
heated and formolized extraets, when the extracts were nine months to 
one year in age, were changed at the same dosage level to freshly pre- 







pared formolized and heated extracts. The results of these changes are 
tabulated in Table XV. 


to freshly prepared heated extract, only one slight constitutional reac- 






In changing sixty-four cases from old heated 






In changing 165 eases from old formolized to freshly 





tion occurred. 
prepared formolized extract, no constitutional reactions resulted. There- 






fore, the activity of these extracts in producing constitutional reactions 






was apparently stable over a period of one vear. 






TABLE XV 




































CASES TREATED : NUMBER OF a 
sae aed aed CHANGED TO DOSAGE LEVEL OF CONSTITU- 
WITH RAGWEED ¥ . CASES 
meee ‘ RAGWEED EXTRACT CHANGE TIONAL 
EXTRACT CHANGED 7" 
REACTIONS 
Heated New heated 800-12,000 64 ] 
Formolized New formolized 900-20,000 165 0 
Heated Regular 300-18,000 10 8 
Formolized Regular 3,000-15,000 22 8 
Regular Formolized 2 500-10,000 23 0 
Regular Heated 4,000-10,000 13 1 
Formolized Heated 400-20,000 47 15 
Heated Formolized 1,250-10,000 28 0 































In a series of cases under perennial treatment with the modified ex- 
tracts, changes were made to the same dosage of regular extract of the 






same age, as well as from regular extract to the modified extracts and 
Cases treated with 






from one modified extract to another (Table XV). 






heated or formolized extract could not be changed to the same dosage of 






regular extract without producing constitutional reactions in many pa- 
Treatment with heated or formolized 






tients, severe in some instances. 
extract had not produced tolerance against a similar size injection of 






the regular extract. Twenty-three cases treated with the regular extract 






were changed to the same dose of formolized extract without any con- 






stitutional reactions, and thirteen were changed from regular to heated 
Cases treated with formo- 






extract with only one constitutional reaction. 






lized extract could not be changed safely to similar dosage of heated 
extract, although those treated with heated extract tolerated the formo- 
lized extract of the same dosage. 
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ANTIGENIC RELATIONSHIP OF FRESH AND MODIFIED EXTRACTS AS SHOWN BY 
THE DALE TEST 


The comparative differences of the various extracts in the neutraliza- 
tion of sensitive serum, the serologic response in patients, and the 
tendency to produce constitutional reactions indicated that the antigenic 
specificity of the extracts had been changed. Therefore, the antigenic 
relationship of the formolized, heated, and fresh low ragweed extracts 
was studied in experimentally sensitized guinea pigs by means of the 
Dale test. Harrison? showed that alum-precipitated extracts were ad- 
vantageous in the sensitization of animals to pollens. The fresh, formo- 
lized, and heated low ragweed extracts were precipitated by adding alum 
to 0.5 per cent. The precipitates were centrifugalized, washed, resus- 
pended in saline, and analyzed for protein nitrogen. These alum-pre- 
cipitated extracts were used for sensitization, and the original extracts 
were used for testing in the Dale bath. Alum-precipitated extracts have 
been shown® to sensitize to the regular extract and do not show any evi- 
dence of a change of specificity. 

Virgin female guinea pigs (250 to 300 gm.) were sensitized by a 
single intra-abdominal injection of 50,000 units of the alum-precipitated 
extracts (Table XVI). After an interval of from two to three weeks, 
the pigs were exsanguinated from the heart, and the Dale test was per- 
formed with the sensitized uterine horns, using the technique previously 
described.*° 

May 12, (938 
Guinea % Sensitized With Alum Bt Low Hagweed 5, Mah +5, 1938 
7 (One injection oF 2.8 0. LateaperiTené ally 
Dole “Feparation 


L.R. 39 = Fresh 
- ye EX: Formolized 


Horn #, 


a 











? 
LRa,FX 


+38 
2S,000 KU : Hitamine 
/- 4,.$00,000 





ON, 


? 
L-Ry, Hoole TLR sg theatad + aan 
25,000 U. 26,000 ol py 


In Table XVII are recorded the tests upon the uterine horns from 
euinea pigs sensitized with fresh low ragweed extract. In three tests 
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TABLE XVI 








ANTIGENS USED IN TESTING 



















































seoaiidiienaes | SENSITIZING ANTIGEN ‘ar pen 
+ | Fresh low ragweed Formolized low ragweed 
Heated low ragweed 
5 Heated low ragweed Fresh low ragweed 
Heated low ragweed 
7 |  Formolized low ragweed Formolized low ragweed 
Fresh low ragweed 
| Formolized beech and timothy 
| | Pa e LOW RAGWEED 
GUINEA | UTERINE TWEEN SEN] : PROTEIN UTERINE 
PIG | on | SITIZINGIN-| coy sirixa| TESTING NITROGEN CONTRAC- 
NUMBER | | JECTION AND) aqaen sean UNITS TION 
| DALE TEST | 
= a 1 | 46. | Fresh Formolized 25.000 | o 
| Fresh 25,000 oe 
Fresh 25,000 0) 
| Histamine* oe 
» ae Formolized. | 35,000 0 
Fresh | 35,000 t+4 
Fresh | 35,000 ioe 
Fresh 35,000 0 
Histamine | 
20 l | a Fresh Formolized 25,000 | 4+ 
| Formolized 25,000 () 
| Formolized 25,000 0 
| Formolized 25,000 | 0) 
| Fresh 25,000 | 4 
| Fresh 25,000 — | ho 
| Fresh 25,000 | 0 
| 


Histamine 
















= | 
Fresh Heated 25,000 — | 
| 








Heated 25,000 0 
Fresh 25.000 eer eps tee 
Fresh 25,000 + 
| Fresh 25,000 0 






Histamine 












Fresh 25,000 ener. 







































| | Fresh 25,000 ‘ge 
| Fresh 25,000 0) 
Heated 25,000 0 
| | Histamine | | \ 

“a7 a 4 57. | Fresh |Heated | 25,000 | +4 
| Heated } 25,000 | 0 
Fresh aaaee | S44 
| Fresh 25,000 | 0 
| Histamine | ' 

| 2 | | Formolized 25,000 | oO 
| | | Fresh 25,000 | +444 
| | Fresh 25,000 () 
| | Histamine | rer teeriar 








*Histamine, 1 :1,500,000. 
*Horn accidentally destroyed. 
tSee Fig. 1. 
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(Pig 1, horns 1 and 2; Pig 4, horn 2. [Fig. 1]), formolized low ragweed 
extract failed to produce a contraction of the uterine muscle and did 


May Ss, 19 as 
Guinea % Sensitized Wi Alum tar Low Hagneed, EX April t, 19:39 
(One Injectiog of 2.5 ¢¢ LTatraperiteneally) 
Dale Preparation 


L.R.3¢ > Fresh 
L.R.36 FX= Formoljzed 


Heen (CL 
#2 




















tf i 
uk 8 aoe LR 38 443 Fx trstamine 
“sieen 2S 000 2S,000 YU 25000 Ut /-/,$00,000 
n BR t 

4 we LPP 38 LAP af Arstamine. 
AA3G FX LF 36 FX os : U 1-109, 000 
2s,000 U 2S,000 U 25,000 25,000 

Fig. 2. 
May #, 1938 


Guinea % VeasiTiaed With Alum bat Low Ragweed tHegled April 1, 1938 
(One Injection of 2.5 ac. TntraperiTeneally) 


Dale ” Freparation 
L. R33 > Fresh 






Horn #2 











n ee 
P pu Ry , "LR fearon Hist 
; 26,000 VU. 25,000 Ud. ($094 cx 

Hon ol. 

LR, grated LN, sealed i ee on 

25.000 U. 25,000 U. 2S, Q00 UU. trslannne 
4-4, 602, 000 

Fig. 3 


not desensitize to fresh extract; in one test (Pig 2) it produced a con- 
traction and again did not desensitize to fresh extract. In two tests 
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TABLE XVIII 
























































































DAYS BE- 

GUINEA pihicienccea -ROTEIN | UTERINE 
“_ ee TESTING ANTIGEN line banding 

ae +p| HORN |ING INJEC- patra ws re : i Pantie: 

NUMBER eae aie UNITS TION 

DALE TEST 

10 1 28 Formolized beech 25,000 0 
Formolized timothy 25,000 0 

Formolized low ragweed 25,000 +44 

Formolized low ragweed 95:000 | baba 

Formolized low ragweed 25,000 0 

Fresh low ragweed 25,000 | +4++44 

Fresh low ragweed 25,000 = 

Fresh low ragweed 25,000 0 

Histamine* eae cig 

2 Formolized timothy 25,000 0 

Fresh low ragweed 25.000 | +244 

Fresh low ragweed 25,000 + + 

Fresh low ragweed 25,000 0 

Formolized low ragweed 25,000 0 

Histamine +++4 

11 1 45 Formolized low ragweed 25,000 ae 
Formolized low ragweed 25,000 0 

Formolized low ragweed 25,000 0 

Formolized low ragweed 25,000 0 

Fresh low ragweed 25,000 0 

Fresh low ragweed 25,000 0 

Histamine a 

2 Formolized low ragweed} 25,000 Lf 
Formolized low ragweed 25,000 0 

Formolized low ragweed| 70,000 0 

Fresh low ragweed 70,000 ap 

Fresh low ragweed 70,000 0 

Histamine pet 

12 1] 45 Formolized low ragweed} 70,000 | ++44 

Formolized low ragweed} 70,000 frat at 

Formolized low ragweed| 70,000 0 

Fresh low ragweed 70,000 | +4+44 

Fresh low ragweed 70,000 0 

Histamine t+4+4 

2 Formolized low ragweed 15,000 +++ 

Formolized low ragweed| 15,000 + 

Formolized low ragweed] 15,000 0 

Formolized low ragweed 70,000 +44 

Formolized low ragweed} 70,000 0 

Formolized low ragweed} 350,000 0 

Fresh low ragweed 40,000 +44 

Fresh low ragweed 40,000 0 

Histamine et ee ee 

13t 1 ot Formolized low ragweed| 25,000 +44 

Formolized low ragweed} 25,000 0 

Fresh low ragweed 25,000 | +444 

Fresh low ragweed 25,000 0 

Histamine a oes 

2 Fresh low ragweed 25,000 t++4 

Fresh low ragweed 25,000 rae 

Fresh low ragweed 25,000 0 

Formolized low ragweed| 25,000 0 

Histamine pees 








*Histamine, 1:1,500,000. 


qSee Fig. 2. 
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TABLE XVIII—ConrT’p 












































DAYS BE- 
TWEEN | SENSITIZ- eS ee 
GUINEA | opERINE| SENSITIZ- | ING ANTI- pa Aen : : vistninpinial . choi 
PIG ‘ : i as TESTING ANTIGEN NITROGEN| CONTRAC- 
NuUMBER| HORN |IN@ INJEC: GEN (LOW ioe ae 
TION AND | RAGWEED) 
DALE TEST 
14 1 31 Formolized| Formolized low ragweed| 30,000 | ++4+44 
Formolized low ragweed} 30,000 0 
Fresh low ragweed 30,000 |} +444 
Fresh low ragweed 30,000 0) 
Histamine Bae ies 
2 Fresh low ragweed 30,000 | +444 
Fresh low ragweed 30,000 f 
Fresh low ragweed 30,000 0 
Formolized low ragweed| 30,000 0 
Histamine rate 
15 1 42 Formolized| Formolized low ragweed 5,000 0 
Formolized low ragweed 10,000 0 
Formolized low ragweed] 10,000 0 
Formolized low ragweed} 25,000 0 
Formolized low ragweed| 140,000 e 
Fresh low ragweed 25,000 0 
Fresh low ragweed 80,000 cae 5 
Fresh low ragweed 120,000 0 
Histamine re: 
2 Formolized low ragweed} 25,000 ae 
Formolized low ragweed} 25,000 0 
Fresh low ragweed 25,000 ae 
Fresh low ragweed 25,000 0 
Histamine +44 
16 I 35 Formolized| Formolized low ragweed} 25,000 | +++4+4 
Formolized low ragweed} 25,000 0 
Fresh low ragweed 25,000 “Pb Ge 
Fresh low ragweed 25,000 0 
Fresh low ragweed 80,000 0 
Fresh low ragweed 105,000 0 
Histamine +444 
2 Fresh low ragweed 25,000 | +4+4++4 
Fresh low ragweed 25,000 pet ae 3 
Fresh low ragweed 25,000 ve 
Fresh low ragweed 25,000 0 
Formolized low ragweed 25,000 0 
Histamine oe ee 











(Pigs 3 and 4), heated extract produced a slight contraction in the 
muscle, but failed to desensitize to fresh extract sinee, after a negative 
response had resulted to the heated extract, the fresh extract produced a 
maximal contraction. In every instance, fresh extract (the sensitizing 
antigen) desensitized the muscle to test with heated extract or formolized 
extract. 

In Table XVIII are recorded the tests upon the uterine horns from 
animals sensitized with formolized extract. In each of the nine tests 
(Pigs 10, 11, 12, 13 [Fig. 2], 14, 15, 16), formolized low ragweed (the 
sensitizing antigen) produced a contraction; but in all but one instance 
(Pig 11, horn 1), it failed to desensitize to subsequent test with fresh 
extract, although the formolized extract in several cases had been added 
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in much stronger concentration than the fresh extract. Formolized 
timothy and beech pollen extracts (Pig 10) failed to produce a contrac- 
tion in a uterus sensitized to formolized low ragweed extract. The fresh 
extract always neutralized to test with the formolized extract. 

In Table XIX are recorded the tests upon the uterine horns from 


animals sensitized with heated low ragweed extract. In each of the six 


TABLE NLX. 
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tests (Pigs 5 [Fig. 3], 6, 7, 8, 9) the heated extract produced a contrae- 
tion and desensitized to fresh extract; in each of three tests (Pigs 5, 
[Fig. 3], 6, 7), the fresh extract desensitized to heated extract. 


DISCUSSION 


The formolized and heated extracts showed evidence both in the ex- 
perimental and clinical studies of a partial loss of specificity. This was 
apparent in the failure of these modified extracts to neutralize sensitive 
serum to test with the regular ragweed extract, and in the Dale reaction 
in the failure of these modified extracts to desensitize the uterus of 
animals sensitized with the fresh extract. When injected into patients, 
these modified extracts stimulated less serologic response as measured by 
the neutralization of post-treatment sera with fresh extract and did not 
produce tolerance for the same dose of the regular extract. The heated 
extract did not seem to produce as good clinical results in treatment as 
did the regular extract. The difference was more apparent when com- 
pared to the cases treated with fresh extract made at weekly intervals. 

The acetylated extract showed evidence of marked loss of specificity in 
its failure to produce clinical protection or serologic response in hay 
fever patients and in its failure to neutralize sensitive serum to test with 
the fresh extract. The radiated extract also failed to neutralize serum, 
but apparently produced good clinical results in the small group of 
patients to whom it was given. Alum-precipitated extract seemed to 
produce similar serologie response and clinical protection, and neutral- 
ized sera practically as well as fresh extract. This is in accordance with 
Harrison’s’ observations that alum-precipitated extracts showed no evi- 
dence of change in specificity in the sensitization of guinea pigs. This 
extract differed from all the other modified extracts in showing loss of 
protein on ageing, as did the regular extracts. 

The results are in agreement with those of von Eisler and Lowen- 
stein*! and Landsteiner and Lampl,*? who showed a partial loss of 
specificity in precipitin and anaphylactie reactions with formolized pro- 
teins, and with those of Obermayer and Pick** and Furth** with heat 
denatured proteins. Furth*? showed by means of the Dale test that heat- 
ing serum modified the character of the antigen. Of twelve uterine 
horns from pigs sensitized to heated serum, only one failed to react on 
the addition of the heated antigen, whereas, only five of eighteen uteri 
sensitized to unheated serum showed contraction on addition of heated 
serum. The sera studied by Furth were heated to 100° C. and were 
probably denatured to a greater extent than the pollen extracts studied 
here, since in these experiments, the pollen extract heated to 70° C. pro- 
dueed contraction in pigs sensitized to the fresh or heated ragweed ex- 
tracts. 

There was no evidence that a new specificity had been developed by 
such heat denaturization of pollen extracts. Although heated low rag- 
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weed failed to neutralize antibodies in uteri sensitized to fresh ragweed, 
the fresh extract consistently desensitized uteri from pigs sensitized with 
heated extract. 

There was some evidence that formolization of the extract produced a 
new specificity in that the formolized antigen uniformly caused a con- 
traction of uteri sensitized with this antigen, but only once in four tests 
did it produce reactions in pigs sensitized with the fresh extract. How- 
ever, testing with formolized extracts of other pollens did not produce a 
contraction in the uterus of a pig sensitized with formolized ragweed. 
The relatively slight changes in specificity were more comparable to those 
demonstrated by Landsteiner and Lamp! and by Jacobs and Sommers*® 
for formolized sera, than to those reported by Horsfall** who found that 
the specificity of formolized sera was dependent more upon the form- 
aldehyde group than on species specificity. However, comparison of the 
results is made difficult by the ercat differences in the methods of pre- 
paring the formolized antigens. 

There was a decided difference in the reactions of uteri of animals 
sensitized to the formolized and heated extracts. In animals sensitized 
to the heated extract, the heated extract neutralized to subsequent. test 
with either heated ragweed or fresh ragweed. Uteri from animals sensi- 
tized to the formolized extract were neutralized to the formolized extract 
by the formolized extract, but were not neutral to subsequent test with 
the fresh ragweed, although the fresh ragweed neutralized to subsequent 
test with the formolized extract. This might be an indication that de- 
naturization in the case of the formolized extract is reversible, so that, 
upon injection into the animal body, the formolized extract undergoes 
partial hydrolysis, and so releases amounts of native protein large 
enough to eause sensitization to the native, as well as to the formolized, 
protein. In the neutralization of sera the formolized extract (Table X) 
had greater neutralizing capacity than the heated extract, which also 
suggested that formaldehyde produced a reversible denaturization, while 
that produced by heat was irreversible. 

The clinical protection produced by treatment with the formolized 
extract seemed to be better than that produced by heated extract. This 
again might be due to liberation of undenatured antigen after injection 
into the body. 

When the various modified extracts were compared with each other 
and with regular extract in direct skin tests on sensitive patients, in 
producing constitutional reactions in sensitive patients; in stimulating 
serologic response; in clinical protection against hay fever; in neu- 
tralization of sera of sensitive patients: and in desensitization of the 
euinea pig uterus in the Dale reaction, their activities were not propor- 
tionately changed in all these respects. The neutralization of sensitive 
serum seemed to require a higher degree of specificity than the produe- 
tion of reactions in direct skin tests or the production of constitutional 
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reactions. Therefore, in the case of these extracts, the neutralization of 
sensitive serum was not a reliable index of allergie activity. Since the 
various phenomena produced by these altered extracts required different 
degrees of specificity, no single test could be considered a measure of the 
various allergic activities. 

The clinical protection seemed to require a greater degree of antigenic 
specificity than the production of constitutional reactions. Therefore, it 
seemed unlikely that any type of modification would produce an extract 
therapeutically effective and devoid of the danger of constitutional reac- 
tions. The heated ragweed extract, for example, was relatively poor in 
producing clinical protection, but still capable of causing constitutional 
reactions. Since the ordinary methods of treating hay fever depend 
upon a progressive development of toleranee, the administration of 
increasing doses of such a modified extract might be expected to produce 
an unusual number of constitutional reactions. This was apparent in 
the case of the heated extract. 

It is obvious that there is no real analogy between the use of modified 
extracts for the treatment of hay fever and the use of toxoids for the 
production of antitoxin. In the ease of a toxin, the deleterious effects 
are distinct from the antigenie properties, while the production of un- 
toward reactions in hay fever patients by excessive doses of pollen ex- 
tracts depends upon a degree of antigenic specificity. 


SUMMARY 


1. Fresh extracts of pollen were modified by formolization, radiation 
with ultraviolet light, heating, acetylation, and alum-precipitation and 
were compared in clinical and experimental studies with fresh and 
regular extracts. 

2. Treatment of undialyzed extracts of pollen with formaldehyde 
resulted in an increase in nitrogen precipitated with protein by phos- 
photungstie acid. It was shown that after formaldehyde treatment part 
of the dialyzable nonprotein nitrogen was precipitated with protein, and 
experiments suggested that protein split produets, such as amino acids, 
might be precipitated under such conditions. 

Heating to 70° C. caused a precipitation and loss of protein nitrogen 
in ragweed extracts, but none in timothy extract. 

3. The protein in pollen extracts was stabilized by treatment with 
formaldehyde, heating, or radiation with ultraviolet light. In alum- 
precipitated ragweed extract there was a loss of protein on ageing, 
similar to the loss in regular extract. 

4. The gelatin liquefying enzymes in ragweed pollen extract were in- 
activated by formolization, heating to 70° (. for an hour, acetylation or 
radiation with ultraviolet light, and subsequent heating to 40° C. 
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5. In neutralization of sensitive serum, the extracts modified by 
formolization, heating, radiation with ultraviolet light, and acetylation 
were reduced in activity in comparison with fresh extract. Regular 
extract one year old showed a loss of neutralizing capacity out of pro- 
portion to the decrease of protein content. 

6. The serologic response in hay fever patients treated with acetylated, 
formolized, and heated extract was less than that in patients treated 
with regular, fresh, or alum-precipitated extracts. The fresh extract 
gave the greatest response. 

7. Modification of the pollen extracts did not eliminate constitutional 
reactions. Since the various phenomena produced by the modified 
extracts required different degrees of specificity, no single test could be 
considered a measure of all types of allergic activity. 

8. The clinical results were best in the group of hay fever patients 
treated with fresh extract. Alum-precipitated and formolized extracts 
gave results which seemed fairly comparable to those obtained by regular 
extract. Heated and acetylated extracts gave the least satisfactory re- 
sults. 

9. The antigenic relationship of the fresh, formolized, and heated 
extracts was studied by means of the Dale test. The formolized and 
heated extracts showed a modification of specificity in that they failed 
to neutralize uteri of pigs sensitized with regular extract. 


The authors wish to thank Dr. Roger Herriott of the Rockefeller Institute, 
Princeton, N. J., for acetylating the ragweed protein and Dr. Janet Clark, formerly 
of the School of Hygiene and Public Health, Johns Hopkins University, Baltimore, 
Md., for the radiation of the extracts. 
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EXPERIMENTAL ALIMENTARY ALLERGY AND ITS 
PREVENTION 


J. BRONFENBRENNER, PH.D., D. M. Het ier, Pu.D., 
FRANCES M. Love, B.A., AND Jack M. Burnett, M.S. 
St. Louis, Mo. 


T IS generally understood that, in order to cause specific Immunologie 

response to antigenic substances, the latter must be introduced into 
the animal organism past the natural barriers (skin and mucous mem- 
branes) which protect the inner tissues from intimate contact with the 
environment. It is thus that mucous membranes of the digestive tract 
prevent, or at least minimize, the entry of antigens in their natural 
state, unless the integrity of this protective covering has been destroyed 
by some willful or accidental injury through mechanical, chemieal, or 
biologic means. However, an increasing amount of evidence is ae- 
cumulating to indicate that absorption of unchanged antigens from the 
digestive tract takes place so frequently that several observers have been 
inclined to conelude that it may occur normally without pre-existing 
injury to the mucosa of the digestive tract. 

Thus, according to the observations of Walzer,! the absorption of un- 
changed proteins of hen’s egg or fish can be demonstrated in a large 
majority (88 per cent) of normal adults. Similarly, observations of 
Ratner and Gruehl? indicate that, in at least half of a large number of 
normal guinea pigs tested, active sensitization by ingestion of moderately 
large amounts of egg or horse serum was attained, and that the rate of 
absorption of unchanged antigen from the digestive tract may be so 
ereat in some instances as to cause shock in previously sensitized animals. 

In the course of experiments in 1924, we observed that mice main- 
tained on a diet of skimmed milk and bread were considerably more 
susceptible to poisoning by ingestion of botulinus toxin than were mice 
kept on a balanced ration. 

With these observations in mind, we decided to repeat the experi- 
ments of Ratner? with such modifications as would permit us to estab- 
lish to what extent the relatively high permeability of the digestive 
tract of guinea pigs in his experiments might have been due to defective 
diet. 

In order to take account of the possible variations due to such factors 
as seasonal differences in the type of food used by the individual breed- 
ers, essentially similar experiments were carried out in 1936-1937 and 
again in 1938-1939. In these experiments it was found that the inei- 
dence of sensitization by the feeding of 15 ¢.¢. of horse serum varied 
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different experiments within fairly wide limits. Thus, among ten 
guinea pigs receiving the diet composed of 100 parts (by weight) of 
rolled oats plus 50 parts ‘trabbit chow’’ (Ralston Purina Co.), plus 
D0 parts of barley, plus fresh greens (lettuce, celery, or cauliflower) 
ad libitum, not a single animal became sensitized as evidenced by in- 
tracardia! injection of 0.1 ¢.¢. of horse serum three weeks after the 
sensitizing feeding. On the other extreme, under similar experimental 
conditions, four animals responded with shock and two more with mild 
symptoms of anaphylaxis out of a total of ten guinea pigs fed on a 
mixture composed of 100 parts of bran, 100 parts of rolled oats, hay, 
and water, but receiving limited amounts of greens only once each week. 

In another series of experiments, which were repeated on three sep- 
arate occasions, all animals were maintained upon an artificial food mix- 
ture prepared as follows: 2,300 Gim. of rolled oats, plus 600 Gm. of 
skimmed milk powder, plus 60 Gm. Osborn and Mendel* salt mixture, 
plus 30 Gm. of NaCl, plus 2 drops of cod-liver oil concentrate per week 
from a medicine dropper; in later experiments the cod-liver oil con- 
centrate was replaced by the addition of 30 Gm. of ground cod-liver oil 
concentrate (White's tablets) to the above mixture.* 

In each of these experiments all animals were sensitized by means of 
three injections of 1 ¢.¢. of 5 per cent ege white, intraperitoneally, two 
days apart, and were separated into three groups. 

Group A.—The first group of guinea pigs was maintained on the 
above (scorbutogenic) mixture, plus hay, plus water, but received 
(subcutaneously ) daily injections of 0.3 mg. of cevitamice acid (Roche) 
(synthetic), neutralized to phenolphthalein just before using. These 
animals gained weight steadily and, in fact, faster than did the animals 
kept on a regular laboratory diet, thus indicating the adequacy of the 
experimental ration. After three weeks on this diet, these animals re- 
ceived a test feeding of approximately 7 ¢.c. of 30 per cent egg white 
solution. t 

Of the total of thirty-six guinea pigs used in the three separate experi- 
ments, four animals evidently aspirated a portion of the material fed 
to them. Two of these guinea pigs coughed several times, but showed 
no further symptoms. However, the other two guinea pigs had typieal 
symptoms and died in shock. The remaining thirty-four animals showed 
no symptoms whatever. To ascertain the state of their sensitivity, seven 
of these guinea pigs were selected at random and tested by intraeardial 
injection of 0.1 ¢.c. of 10 per cent egg white. All of these animals died 


*Addition of cod-liver oil was decided upon because in a single experiment, which 
we had no opportunity to repeat, we found that lack of vitamin A is as effective in 
increasing permeability of the digestive tract as lack of vitamin C (criterion being 
incidence of sensitization by feeding). 

+Prior to test feeding, the animals were kept without food or water for from eight 
to twelve hours, at which time the solution >of 30 per cent ezg white, in tomato juice, 
was fed to them out of a blunt measuring pipette. This procedure was adopted in 
order to make the egg more palatable. In this form the guinea pigs took it freely, and 
thus the number of forced feedings with occasional passage of the material into the 
trachea was minimized. 
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in shock, thus showing that the failure to respond to feeding was not 
due to lack of systemic hypersensitiveness. The remaining twenty-seven 
guinea pigs were transferred to Group B. 

Group B.—The twenty-seven animals (previously fed on experimental 
diet and receiving cevitamic acid) which survived the test feeding in 
the foregoing experiment were now deprived of daily injections ot 
cevitamie acid and henceforth were maintained on the basie (scorbuto- 
genic) mixture alone, plus hay and water, for four weeks. At this time, 
when more or less definite symptoms of scurvy were present, they were 
again fed from 5 to 7 ¢.e¢. of 30 per cent egg white solution. All but 
two of the twenty-seven animals exhibited symptoms suggesting abdom- 
inal cramps. The animals became listless, hunched up, squealing at 
intervals, which roughly coincided with visible sharp contractions of 
the abdominal muscles and with restless movements of extremities, with 
or without an attempt at progression. The onset of these symptoms 
usually appeared within one to five minutes following the feeding of 
ege, 
In nine out of a total of twenty-seven, the abdominal symptoms were 
followed by a definite respiratory difficulty and death within from five 
minutes to two hours after feeding. 

At the autopsy, abdominal organs were found to be highly injected 
and dark purple in color. Many discrete, large petechiae were present 
in the walls of the stomach and intestines, and occasionally there were 
a few small petechiae in the lungs. In only three of these animals were 


the lungs found to be inflated. 

Eighteen of the animals exhibiting abdominal symptoms of varying 
degrees of intensity gradually recovered, remaining quiet and refusing 
to move when prodded. Of these, four were found dead the next morn- 
ing and at the autopsy showed marked hyperemia of the abdominal 
organs. 

The remaining fourteen animals (which showed definite abdominal 
symptoms, but survived the test feeding) were again placed on the ex- 
perimental diet, but in addition received 0.3 me. of cevitamie acid sub- 
cutaneously per day, over a period of one month. Two of these animals 
were lost during this period, and the remaining twelve animals failed 
to show any symptoms when given 7 ¢.¢. of a 30 per cent egg white solu- 
tion by mouth, although all of them succumbed to a subsequent intra- 
‘ardial injection of 0.1 ¢.c. of 10 per cent egg white solution, thus in- 
dieating that failure to react to feeding of egg white was not due to the 
loss of hypersensitiveness, but to lessened absorption from the digestive 
tract. 

Group C.—The third group, comprising thirty-six young guinea pigs, 
was placed on a scorbutogenie¢ diet from the beginning of the experiment. 
These animals failed to grow and became seorbutie so rapidly that, in the 
first experiment, eight out of ten animals died within the second week 
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of the experimental feeding. For this reason in the later experiments, 
after one week on a rigid scorbutogenie diet, each guinea pig received 
(from a pipette) in addition 1 ¢.c. of tomato juice every second day. All 
these twenty-eight scorbutie animals succumbed to test feeding within 
from two minutes to one and one-half hours. At the autopsy in three 
instances, in addition to intense hyperemia of abdominal organs, free 
blood was found in the jumen of the intestines. Practically all of the 
animals dying within a few minutes after feeding exhibited respiratory 
symptoms, and at the autopsy, in addition to abdominal changes, the 
lunes were found to be inflated in sixteen instances. 


DISCUSSION OF RESULTS 


These results suggest that the high incidence of sensitization of guinea 
pigs by the enteral route in the experiments of Ratner? might have been 
due to a relative deficiency of vitamin C in their diet. This is not, how- 
ever, the only possible explanation, for we have repeatedly observed 
that, if animals are kept in large groups, individual members of the 
group may not receive enough vitamin-containing food, such as greens, 
because of competition (thus possibly accounting for individual varia- 
tions in normally fed animals). 

As to the implication which these findings may have in relation to 
alimentary allergy in human beings, we wish to stress the fact that, 
while it may play a part, vitamin C deficiency is not the only, or even 
the most likely single, cause of the increase in permeability of the diges- 
tive tract. In fact, vitamin A deficiency seems to be at least equally 
important, as we have seen in a relatively few animals. Thus, if one 
were to attempt vitamin C therapy in eases of alimentary allergy in 
human beings, this procedure would seem logical only in such eases in 
which there is a definite evidence of an existence of a low vitamin C 
level as a possible cause of a high absorption rate. I cannot emphasize 
too strongly that increased rate of absorption from the digestive tract 
may be due to other types of injury, and even where it may be due 
to a nutritional deficiency, our experiments suggest that deficieney in 
vitamin A is just as likely to be the cause. 

In short, if vitamin C therapy is to be thought of at all, it is not 
on account of any direct effect of this vitamin upon the process of 
sensitization, or upon the mechanism of allergie response, but only as ¢ 
procedure which is intended to repair the lesion resulting from deficieney 
and permitting the absorption of unchanged protein from the digestive 
tract. 

Furthermore, before any inference is drawn, it should be remembered 
that in these experiments, deficiency in vitamin C has been earried out 
far enough to cause the appearance of unmistakable symptoms of seurvy. 
To what extent subclinical deficiency may result in increased absorption 
of unchanged protein from the digestive tract is vet to be established. 
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The experimental results in this study were illustrated by moving pictures of the 
animals, 
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DISCUSSION 


Dr. Minvon B. Conrex, Cleveland.—If [| understand Dr. Bronfen- 
brenner’s presentation correctly, I think there are three points that we 
can take away with us. 

The first is that vitamin (, or ascorbic, or cevitamie acid, whatever 
it may be called, has no influence whatsoever upon the development of 
sensitivity or prevention of shock, once the animal is sensitive. 

The second point is that he has demonstrated in his experiments that 
an animal fed on a deficient diet, and presumably deficient chiefly in 
vitamin C, develops an alteration in the intestinal tract. An animal 
already sensitized parenterally, as a result of having this deficiency in 
diet, has an increased rate of absorption or absorption capacity from 
his intestinal tract; therefore, he absorbs the antigen more readily 
and develops shock, with slight variations from, but quite similar to, 
anaphylaxis produced by any of the ordinary parenteral routes. 

The third point is that we should use Dr. Bronfenbrenner’s presenta- 
tion as an example. We, as allergists, should not draw elinieal conelu- 
sions on evidence which is sometimes less than he presented today with 
regard to the results of treatment. 

There is one thing I should like to ask Dr. Bronfenbrenner, as a matter 
of interest. We have been feeding a good many guinea pigs egg white. 
I should like to agree with him that there is no question of getting egg 
white into the trachea. They will ordinarily eat 50 per cent egg white 
from a pipette and take it adequately. We have the sixth generation 
of guinea pigs born passively sensitive and keep them actively sensitive 
by feeding egg white. The females are bred at 6 months of age; the 
male offspring are shocked with egg white, and the female offspring are 
fed egg. These animals are on good diets. They are standard labora- 
tory animals, maintained in individual cages, and yet practically every 
one of these families (they run in groups of ten) is still sensitive in the 
fifth generation. The sensitivity begins to be so weak in the fifth 
generation that we have had to sensitize the mothers actively again to 
‘arry on for other generations. It appears, therefore, that even with 
a good diet, there can be absorption of the antigen, perhaps in a much 
smaller quantity than would be necessary to induce acute anaphylaxis, 
but, nevertheless, in sufficient quantity for detection. 

It is very interesting to speculate as to how vitamin ( could change 
the gastrointestinal mucous membrane. I understand that vitamin ( 
has its effect upon the interstitial tissues and very little upon the mucous 
membrane ¢ell itself. Vitamin ( might affect the tying together of the 
mucous membrane cells themselves, or there may be absorption through 
some of the hemorrhagic or ulcerated areas which are present so often 
in the intestinal tracts of scorbutie animals. 


Dr. Marton B. SULZBERGER, New York.—I was delighted to hear this 
excellent presentation of Dr. Bronfenbrenner’s, as well as Dr. Cohen’s 
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discussion. I am sure that some of the questions I shall ask now are 
answered in the paper, as it will appear in extenso, but I should like 
to ask Dr. Bronfenbrenner to answer some of these questions. 

It seems to me that Dr. Bronfenbrenner has demenstrated several 
things. He has demonstrated that you can sensitize via the gastroin- 
testinal tract by feeding certain antigens, and that you can elicit shock 
by the same route; and, further, he has demonstrated that it is easier to 
elicit shock in sensitized animals when they have been fed on a diet 
deficient in vitamin C. 

This last conclusion, which is certainly permissible upon the basis of 
the present data, is very reminiscent of that which my coworkers and 
I reported several years ago. We employed simple chemical allergens 
and sensitized the skin of experimental animals. 

Sensitizing the guinea pigs’ skins through intracutaneous injection of 
neoarsphenamine, and through external application of paraphenylen- 
diamine, we obtained results closely analogous to those which Dr. Bron- 
fenbrenner has reported. That is, animals with relative vitamin C de- 
ficiency, or better still, animals fed on diets deficient in fresh, green 
vegetables or grass, were more easily sensitized than animals that had 
a surplus of grass or vitamin C.*:? 

Now, these results of ours are based upon summaries of experiments 
in about 1000 animals and they have been carried on during the last 
twelve years. 

The results which Dr. Milton Cohen recently obtained seem at first 
to be in contradiction to ours. However, if one takes Dr. Cohen’s own 
figures and analyzes them exactly as we did ours, without regard to 
bone findings, one finds a very distinct correlation between the incidence 
of sensitivity and the dosage of vitamin C; in other words, within certain 
limits, the higher the dosage of vitamin C, the less was the incidence of 
sensitivity in Cohen’s animals. 

Now, in view of the fact that externally applied allergens and allergens 
injected into the skin-sensitized animals receiving adequate dosage of 
vitamin C are followed by a reaction that could be elicited less easily 
in those animals than in those receiving inadequate vitamin C, it seems 
to me that the burden of proof as to effect of the vitamin C deficiency 
upon the permeability of the gastrointestinal tract rests with the present 
experimenters. 

I think that the evidence given here does not permit the conclusion 
that the inhibitory effect of vitamin C was due to the production of 
greater impermeability of the gastrointestinal tract. It is quite pos- 
sible that these animals were sensitive and that the shock was prevented 
by the vitamin C in some other way. From Dr. Bronfenbrenner’s report 
we can conclude only that a small amount of allergen getting through 
the gastrointestinal tract was not sufficient to shock an animal with a 
ereat amount of vitamin C in its tissues or body fluids, whereas that same 
amount was adequate to shock an animal with inadequate amounts of 
vitamin C, 

Dr. Bronfenbrenner’s conclusions are almost verbatim the conclusions 
in several papers of ours on the effect of greens and vitamin C upon 
sensitization to simple chemicals applied to the skin. Dr. Oser and I 
said, if I reeall the words, ‘‘that vitamin C may play a part in prevent- 
ing the reaction of sensitization, but that it is surely not the sole 
factor and probably not even the principal factor in this prevention.’’ 
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Further experiments of Dr. Cormia’s with poison ivy applied to the 
skin of animals exactly duplicated another finding of Dr. Bronfenbren- 
ner’s. That is, the feeding of high doses of vitamin C prevented, not 
the sensitization, but the ability of the sensitized skin to respond. This 
effect was reversible; when one reduced the vitamin C, he could elicit 
the poison ivy reaction in the sensitive guinea pigs; when one added 
excess of vitamin C, he once again prevented the elicitation of the skin 
reaction in the sensitized animals. 

Dr. WARREN T. VAUGHAN, Richmond.—1I suspect that this is going to 
be one of several papers on vitamins that we will be listening to in the 
future in connection with the problems of allergy. I have felt that 
it would be very desirable to have some clinical methods of testing, 
direct or indirect, for the vitamin deficiencies. The direct titrations, 
ot course, would be the most desirable; however, there are two methods 
which we have been using for the last several months and which are 
indirect, to be sure, but are readily available for testing vitamin A and 
vitamin C reserves. 

The indirect test for vitamin C, the cupping method using the 
Dalldorf resistometer, can be completed in one minute. The test for 
vitamin A deficiency with the Feldman adaptometer can be completed 
in from ten to fifteen minutes. 

We have been using these two tests routinely on all patients for the 
last several months, and I have nothing to report except that it is 
surprising what a large proportion of allergic persons do show deficien- 
cies by these two methods. I do not know that the deficiencies are any 
greater than those among normal persons, but there are allergic patients 
who are definitely deficient in vitamins A and C. For them we are now 
adding the vitamins and controlling the amount by repeated tests, and 
we hope sometime to have a further report on the clinical aspects of 
avitaminosis in its relation to allerey. 

One subjective test that we have found works beautifully in a 
number of cases of vitamin A deficiency is the question of night blind- 
ness. We ask the individual whether he drives his car at night. A 
high proportion of those who are deficient say, ‘* Well, I don’t go out 
much at night, because as I drive along and the lights of another car 
come toward me, it is rather hard for me to find the road after the car 
has passed, and I let someone else drive at night.”’ 


Dr. I. S. Kaux, San Antonio.—I believe from my limited experience 
that we do have a certain amount of clinical support of the points 
brought out by Dr. Bronfenbrenner and Dr. Sulzberger. I live in a 
community about 80 miles from a citrus fruit growth, and as a result, 
oranges and grapefruit are exceedingly cheap in my community, where 
people use an inordinate amount of orange juice and grapefruit juice, 
far more than they do elsewhere, where they do cost something. 
Curiously enough, from a clinical point of view, we see as many food 
allergies due to chocolate, tomato, fish, etc., but an egg ease is a rarity in 
my community. 

I was chatting with Dr. Pratt, of Boston, who says that in his prac- 
tice with children egg cases are comparatively common. We see very, 
very few of them. 

Dr. SAMUEL M. FEINBERG, Chicago—May I add one more point to 
confuse the issue? Three or four years ago in our Department of 
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Physiology at Northwestern University Medical School, some feeding 
experiments were going on in rats. The object of the experiments 
was work on sterility, but in the course of them, some anaphylaxis 
trials were made; much to the experimenters’ surprise, it was found 
that the rats were very easily susceptible to anaphylaxis. 

These rats had a deficient diet. On adding wheat germ oil, which has 
a high content of vitamin EK, to the diets of these rats, the susceptibility 
to anaphylaxis was lost. 

If you are going to talk about vitamins in hypersensitivity, you will 
have to add vitamin FE, or at least wheat germ oil. We were prevailed 
upon to make use of that experiment in clinical work. We fed as much 
as half an ounce of wheat germ oil daily to hay fever patients and some 
asthma patients, and, so far as I know and so far as my own interpreta- 
tions are concerned, we failed to get any elinical results. 


Dr. BRONFENBRENNER.—In answer to Dr. Cohen’s question, I wish to 
say that I cannot explain his findings without more information as to 
details of his experiments. From my own experience, I can only say 
that repeated and especially copious feeding of ege white to presumably 
normal guinea pigs will result in absorption in a certain number of in- 
stances. I feel inclined to believe also that such a sensitization is par- 
ticularly likely to occur in young animals. This has been postulated by 
Schloss and his associates* on good circumstantial evidence as a mecha- 
nism of sensitization of young, and particularly of marasmic, children. 

Furthermore, in Dr. Cohen's experiments there is a possibility that 
absorption may be even more frequent than it would ever be under 
natural conditions. 

It is at least conceivable that since his young animals (with relatively 
permeable digestive tracts) are passively sensitive at birth, their tissues 
may react, to some extent, to antigen introduced with food and thus 
produce loeal injury, which has no opportunity to heal since it is re- 
peated by continuous feeding. Thus a vicious cirele is set up. Antigen 
is absorbed and, because of existing passive sensitivity, a local lesion 
is produced; this will resuit in subsequent absorption of antigen, active 
sensitization will supersede the passive one, further feeding of antigen 
will maintain it, and so on. These animals do not show symptoms be- 
eause they are continuously maintained in a state of refractoriness due 
to repeated exposure to antigen. 

That such animals will absorb antigen even when maintained on a 
balanced ration is due to the fact that in them the increased absorption 
is due, not to nutritional deficiency, but to the trauma which is main- 
tained because they are immune and are chronically exposed to the 
antigen in their food. 

However, while even a trace of the egg white will sensitize, the elicit- 
ing of acute anaphylaxis in a sensitized animal requires rapid absorp- 
tion of relatively large amounts of antigen, which occurs only under 
circumstances in which the digestive traet becomes more than normally 
permeable. 

As to Dr. Cohen’s inquiry coneerning the mechanism by which de- 
ficiency in vitamin C may result in the increase in the rate of absorption 
of unchanged antigen from the digestive tract, I would like to reeall 
that as early as 1921, Hess* thought that in scurvy there was a failure 
of the integrity of the endothelium of the blood vessels involving, in 
addition to cementing the substance, the cells themselves; Wolhach and 
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Howe’ stressed that this nutritional defect is present, not only in the 
hones and blood vessels, but also in the connective tissue of various 
organs. The resulting vascular fragility may easily be at the basis of 
such ulcerations to whieh Dr. Cohen has referred, and which have been 
deseribed by Smith and MeConkey® in experimental seurvy. 

I am pleased to hear that my findings are quite acceptable to Dr. 
Sulzberger, who interprets his earlier findings as having illustrated the 
same phenomenon. He disagrees with me, however, in the interpreta- 
tion of these observations. On my part, I not only disagree with his 
interpretation of my findings, but beg to insist that our respective ob- 
servations deal with basically different subjects. Furthermore, insofar 
as the subject of his investigations is concerned, that is, the effect of 
the vitamin level upon the process of sensitization, or upon the intensity 
of the allergic response of sensitized animals, I wish to state that our 
animals, receiving not only adequate but indeed excessive amounts of 
vitamin C, responded better with production of antibodies and, there- 
fore, were at least as easily sensitized and certainly responded as readily 
with shock to the parenteral exposure as did the deficient ones. The 
difference was only with respect to exposure by mouth, as I have stated 
in the body of my paper. 

The observations of Dr. Vaughan upon frequeney of vitamin deficiency 
in allergic persons and those of Dr. Kahn concerning relative rarity of 
sensitization to egg white to which he suggests that the copious con- 
sumption of citrus fruit in his part of the country might possibly be 
related, are very interesting. However, Dr. Kahn states that allergy to 
other foods is as frequent as it is elsewhere. It should be remembered in 
this consideration that copious consumption of vitamin-containing foods 
does not necessarily assure adequate vitamin level, since scurvy may 
occur also as the result of lack of assimilation of vitamin (.? 

Hagmann® cites a case of scurvy in a child whose clinieal state re- 
mained unaffected by the feeding of orange juice, but was improved 
as result of a parenteral administration of vitamin C, 

The fact that rats became susceptible to anaphylactie shock when fed 
on a diet deficient in vitamin EF, as mentioned by Dr. Feinberg, is inter- 
esting. Ordinarily the sensitized rats do not respond with the usual 
reaction to reintroduction of antigen, presumably because of a relative 
hypertrophy of the adrenals. At least, it has been shown that, when 
rats are kept on a diet of bread and water, the adrenals diminish in 
size and coincidentally the animals become susceptible to anaphylaxis. 
The relation of vitamin E to anaphylaxis in rats has escaped my atten- 
tion if it has ever been recorded in the literature, and I would be very 
erateful to Dr. Feinberg for specific references to experimental material 
on this subject. 
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STUDIES IN FOOD ALLERGY 
I. ANTIGENIC RELATIONSHIP OF SHELLFISH 
Louis Turt, M.D., ANp GrorcGe I. BLUMSTEIN, M.D., 
WITH TECHNICAL ASSISTANCE OF S. USHER 
PHILADELPHIA, PA, 
INTRODUCTION 


HE present report is the first of a series of studies attempting to 
clarify the problem of food allergy and to simplify skin tests as 
the result of a better understanding of the antigenic relationship among 
various allergens. For our initial trial we chose the fish family be- 
‘ause of the possible existence of group sensitivity, the known potency 
of testing material, and the ease with which satisfactory passive trans- 
fers could be obtained. Regarding the possibility of group sensitivity, 
it has been our experience, as well as that of others, that a person 
may give positive skin reactions to fish that he has never ingested. It 
occurred to us that a tenable explanation of such reactions might lie 
in the structure of the antigenic molecule, whereby the person would 
react, not only to the particular fish ingested, but also to the several 
closely related ones. The complexities of such a broad program soon 
became evident and resulted in the limiting of our interest and experi- 
mental work to individual groups of small caliber. This report, there- 
fore, will deal only with the work done on members of the Mollusca and 
Crustacea families. 
LITERATURE 
The original passive transfer experiments of Prausnitz and Kiistner,' 
describing the human sensitizing antibody, were performed with a 
serum from a fish-sensitive patient and constitute the first authentic 
‘ase of fish sensitivity on record. They made no attempt to classify 
the fish into various groups but did observe that raw fish, such as 
caviar, often failed to elicit a reaction, whereas cooked fish always 
produced clinical symptoms. They concluded, therefore, that coagula- 
tion by heating was necessary for conversion of the antigen into a toxic 
form, a conclusion that we believe unwarranted. Duke,? in 1922, re- 
ported a case of gastrointestinal allergy to shad roe but made no men- 
tion of the presence or absence of sensitivity to the mother substance. 
Suarez* found shellfish the most common cause of asthma in Porto Rico. 
He thought that these shellfish were not of the same species responsible 
for allergic reactions in persons residing in the United States. In 1926, 
Peshkin‘ estimated that 9 of one hundred thoroughly studied patients 


were sensitive to fish. Of these 9 patients, + reacted to the entire series 


Rend before the Society for the Study of Asthma and Allied Conditions, Atlantic 
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of extracts used; 2 others reacted to all but one extract each, herring 
and mackerel, respectively; 2 reacted only to pike, and one only to 
herring. Stuart and Farnham? believe that fish sensitivity tends to be 
of longer duration and persists much later into life than most food 
allergies. Baagoe* found 13 fish-sensitive persons in a group of 77 
thoroughly studied patients. Of these 13 patients, 6 reacted to both 
lobster and shrimp, 5 to shrimp alone, and 2 to lobster only. Only 3 
of these 13 reacted to a crab extract. He concluded that fish-sensitive 
patients react in various degrees to related substances but pointed out 
that skin tests per se are not the only criteria for judging sensitivity. 
Brunner and Walzer* demonstrated the absorption of fish protein from 
the gastrointestinal tract in an unaltered state within fifteen to thirty 
minutes after ingestion. Grutz* cites the case of a patient sensitive to 
most fish who was easily desensitized by the parenteral and oral admin- 
istration of an aqueous extract of codfish, thereby enabling him to toler- 
ate ordinary amounts of herring, salmon, flounder, and pike. This de- 
sensitization protected only against the above-mentioned fish, for a small 
portion of carp produced marked allergie reactions. He coneluded 
that desensitization against one variety of fish is not effective against 
all, but only against those of a certain species. The phylogenetic rela- 
tionship had no parallel in the ability to protect in above desensitization. 
(Girutz was able to produce reactions with a dialyzed, protein-free fish 
extract, leading him to believe that the protein fraction does not possess 
the importance usually attached to it. Boss’ cites the ease of a patient 
with fish sensitivity who was easily desensitized to sole by the parenteral 
and oral method. Desensitization to sole did not protect her against 
eel, for ingestion of the latter substance was followed by clinical symp- 
toms. She reacted to raw as well as cooked fish in about the same 
degree. Jaffe’ devised a complement fixation test for the detection 
of fish and veast antibody. He found the antibody to be thermolabile. 


PROCEDURE 


At the very beginning it was quite evident that some sort of ¢lassi- 
fication would be required to guide us in our groupings of the various 
fish families. The following classifications were chosen because of their 
relative simplicity and recent dates of publication (Charts 1, 2 and 8). 
It will be noted that lobster, shrimp, and crab, belonging to the same 
order (Decapoda), ave assigned to different families. 

With this classification at hand we began collecting blood from fish- 
sensitive patients for passive transfer experiments. These transfers 
were done by the accepted Prausnitz-Kiistner’ method. Desensitization 
of these sites was then carried out with one substance and subsequently 
tested with other closely related extracts. In addition to neutralization 
by desensitization of the passively transferred site, we employed neu- 
tralization in vitro, using equal quantities of atopen and reagin, fol- 
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lowed by the usual passive transfers to detect neutralization, This 
latter procedure was indicated not only as a check on our previous 
attempts at neutralization, but also to overcome the refractoriness that 
we occasionally encountered in attempts at desensitization by exhaus- 
tion of the passively transferred sites. 

Since most of the extracts used in this experiment were prepared 
from raw or uncooked material and since most of them are usually 
eaten in the cooked state, we thought it advisable to determine whether 
or not denaturization by cooking altered the extract in any shape or 
form. The same procedure as mentioned above was used to determine 
this. 

RESULTS 

The results herein depicted are the findings of our investigation and 
experiments with six sera of fish-sensitive patients. Three of these 
patients were sensitive to both the Crustacea and Mollusca, two sensitive 
to the Crustacea alone, and one sensitive only to the Wollusea. In all 
cases numerous recipients were used in each of the passive transfer 
experiments, thereby eliminating the possibility of individual reac- 
tivity or refractoriness. The results of passive transfers, shown in Figs. 
1 to 5, were uniformly constant in each of the six sera tested and might, 
therefore, be considered representative of the entire group. 

From the charts exhibiting results of desensitization in vivo and in 
vitro, one can easily conclude that the members of the Crustacea group 
on the one hand and those of the Wollusca group on the other bear no 
antigenic relationship to each other. In the Wollusca group, neutraliza- 
tion with one of the members obliterated reactions to all the other mem- 
bers of that family but not to those of the Crustacea. This could be 
explained by the existence of a common antigen in all the members 
of the MWollusca family. Clinically, this point seems tenable, for we 
seldom see a reaction to oyster without some degree of positivity to 
clam and seallop. Likewise, we encounter reactions to crab, lobster, 
and shrimp without any to clam, oyster and scallop. (Figs. 6-9.) 

The explanation of the relationship between the individual members 
of the Crustacea group is somewhat more complex. It will be noted 
that neutralization of the lobster reagin resulted in neutralization or 
obliteration of the shrimp and crab reactions; furthermore, while neu- 
tralization of shrimp did not materially alter the reaction to lobster, 
it caused a disappearance of the crab reaction. The charts further de- 
pict the neutralization of the crab reaction without interference with 
the shrimp or lobster reactions. We have also shown the reactions of 
a patient sensitive to both lobster and shrimp and not to erab (Fig. 10). 
Upon this information one could hypothesize that the crab antigen is 
also contained in the more complex antigens derived from shrimp and 
lobster; that the shrimp antigen is contained only in lobster; and that 
the lobster antigen also contains a complex that is not present in either 
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shrimp or erab. Upon this basis, one could assume that if the erab 


antigen were represented by the letter C, the shrimp antigen would then 
consist of C and another complex, S, and the lobster antigen would 


consist of CS and L. Such a formula for the respective antigens might 


SITE CONTROL 
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SCALLOP 


Oo OYSTER 


2 us @ 


O 


LOBSTER 


Fig. 5.—Neutralization in vitro with scallop. 


O 
LOBSTER LOBSTER LOBSTER 
CRAB IN SHRIMP IN DESENSITIZED 
DESENSITIZED LOBSTER SITE LOBSTER AND CRAB SITE 


Fig. 6.—Desensitization in vivo with lobster and testing with related extracts. 


(Serum R. K.) 
then explain the results obtained in all cases with only one exception, 
namely, a person with a positive reaction to lobster, containing all the 
complexes, without positive reactions to the individual ones. It is pos- 
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SHRIMP SERIMF SHRIMP 
CRAB IN LOBSTER IN DESENSITIZED 
DESENSITIZED SHRIMP SITE SHRIMP AND CRAB SITE 


Fig. 7.—Desensitization in vivo with shrimp and testing with related extracts. (Serum 
R. K.) 
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SHRIMP IN SHRIMP 
DESENSITIZED CRAB SITE 


© 


LOBSTER IN DESENSITIZED 
CRAB AND SHRIMP SITE 


Fig. 8.—Desensitization in vivo with crab and testing with related extracts. 
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sible, of course, that the reagins for each antigen may be present in 
varying amounts and that the crab reagins may be too few to give a 
positive reaction. It is certainly true that such a quantitative factor 
exists in food allergy, where one finds that sensitivity to food depends 
not only upon the quality of the food ingested, but also upon the quan- 
tity. An analogous situation also exists among the pollens where 
timothy contains an antigen common to several other grasses. This 
does not necessarily mean that every timothy-sensitive patient reacts 
equally to all grass pollens, for many may have negative reactions to 
one or more and varying degrees of positivity to the others. This is 
very similar to the occurrence of positive reactions to lobster and shrimp 
but not to erab. 

Does denaturization by cooking alter the antigenic molecule in any 
way? Fig. 11 shows the type of reactions obtained on passive transfer 
sites using raw and cooked extracts and indicating the nitrogen content 
of each of these preparations. 


SITE CONTROL 
O ° 
CRAB 
1°] 
SHRIMP 
O 
LOBSTER 
SCALLOP 





Fig. 9.—Neutralization in vitro with crab. 


It will be noted that denaturization decreased the total nitrogen value 
of the resultant extracts and that in some instances this lowered value 
was a true index of its antigenic activity. Neutralization followed by 
cross testing shows that, extract for extract, they neutralized each other, 
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with the exception of lobster (Fig. 12). The lobster reaction can best 
be explained by the markedly lowered index of activity, namely, its 
nitrogen content. One can desensitize a passively transferred site with 
a weak dilution of an extract and still obtain a positive reaction to a 


CRAB 
RAW 2.26 MGS N 
O COOKED .97 MGS N oO 
COOKED IN RAW IN 
DESENSITIZED RAW SITE DESENSITIZED COOKED SITE 


LOBSTER 


RAW 3.18 MGS N 
COOKED .76 MGS N 


A 


COOKED IN 


DESENSITIZED RAW SITE 
RAW IN 


DESENSITIZED COOKED SITE 


SHRIMP 
it RAW 1.91 uGS N D 
COOKED 1.51 “GS N 
COOKED IN RAW IN 
DESENSITIZED RAW SITE DESENSITIZED COOKED SITE 


Fig. 12.—Sites neutralized by exhaustion and cross tested. (Serum R. K.) 





more concentrated test solution. Thus, if we desensitize a passively 
transferred site with ragweed 0.1, we might obtain a positive reaction 
with ragweed 0.2 or 0.3. In a similar fashion, the lobster reaction en- 
countered when a site is desensitized with a cooked or dilute extract 


and tested with an uncooked or concentrated extract merely denotes ¢ 
loss of activity and not an alteration in the antigenic molecule. 


DISCUSSION 


It has been recognized for many years that fish-sensitive patients ex- 
hibit multiple reactions to the various fish extracts and their products. 
Experimental evidence of the cause of this relationship, however, has 
been lacking. We have attempted to clarify this issue by a study of 
the various fish antigens. The existence of multiple antigens in some 
of the fish groups may in part explain positive reactions occurring in 
individuals who have never ingested that particular substance. We 
are not prepared, however, to state as yet that the presence of multiple 
antigens explains the varying types of clinical sensitivity encountered. 

While the phylogenetic classification is an excellent guide in such a 
procedure, our results are not in strict accordance with it. A possible 
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reason for such discrepancy might lie in the inherent differences in 
material obtained from different sources, since it is known that the 
Crustacea obtained from different localities feed on different types of 
marine life. In foreign countries, particularly Cuba and some of the 
Latin and South American ones, the type of fish served under the guise 
of lobster, shrimp, ete., is so entirely different from that served in the 
United States as to lead one to believe that the antigens contained 
therein may likewise be different. Thus, we see that no hard and fast 
rules can be drawn without first identifying and isolating the active 
fraction of the antigens in each of the groups under consideration. 


SUMMARY 


A phylogenetic classification has been offered as a guide in determin- 
ing the antigenic relationship among fish. 

Neutralization by exhaustion of the passively transferred site and 
neutralization in vitro lends support to the existence of a common anti- 
gen among the Mollusca family. 

The same procedure points to the existence of a complex molecule 
with several antigenic fractions in the Crustacea family. All the frae- 
tions seem to be present in the lobster extract; the crab antigen seems 
to be present in the shrimp extract, while the crab extract does not 
contain either the lobster or shrimp fraction. 

Denaturization by heating decreased the activity of the extracts tested 
as judged by their skin reactions and estimation of the total protein 
contents, but in no way altered the structure of the antigen. 

The only possible clinical application of the present work is that it 
might explain positive reactions to certain fish extracts in patients who 
never ate them, such skin reactions being produced by a common antigen 
in the extract. 

We wish to acknowledge the aid given us by the Mulford Biological Laboratories 


of Sharpe and Dohme in the preparation and standardization of the extracts used in 
this experiment. 
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STUDIES ON EXTRACTS MADE FROM POLLENS GROUND IN 
A BALL MILL 


Pact H. LANGNER, JR., M.D., AND RicHarp A. KERN, M.D. 
PHILADELPHIA, PA. 


eon granules do not break up in the preparation of the usual 
pollen extracts. The water-soluble fraction diffuses through the 
wall of the granules into the extracting fluid, leaving the granules 
structurally intact. Certain investigators'* have suggested that the 
mechanical disintegration of bacteria makes possible the recovery of 
certain intracellular antigenic components not otherwise obtainable. 
It occurred to us that extracts made from pollen, mechanically dis- 
integrated under the same conditions as the bacteria, might possess 
properties differing qualitatively or quantitatively from the properties 
of extracts made from whole pollen. We wish to report our observa- 
tions on the properties of extracts made from pollen ground in dif- 
ferent ball mills and at low and room temperatures. 


EXPERIMENTAL DATA 


Methods.—In the first group of experiments, the technique of pol- 
len preparation and extraction was patterned as closely as possible 
after that used by Mudd, Shaw, Czarnetzky, and Flosdorf,* as applied 
to the extraction of antigens from bacteria. This, in brief, involves 
_(a) desiceation, (b) the use of a special ball mill for grinding the bae- 
teria, and (¢) the employment of low temperature (—50° to —70° C.) 
during the grinding, as effected by dry ice. 

Pollen was dried to a constant weight in a desiccator over phos- 
phorus pentoxide. The grinding in the ball mill was carried out for 
a minimum of six hours; after that time, microscopic examination 
showed little or no further attrition of the contents of the mill. 

In later experiments various modifications included: (a) the use 
of nondesiceated, as well as desiccated, pollen; (b) the use of a 
simpler and equally efficient ball mill, described elsewhere by Langner 
and TF orrester;> and (@) grinding at room, as well as at low, tem- 
perature. 

In each experiment 2 Gm. of pollen were used. In each instance 
100 ¢.c. of an extracting fluid were added to the pollen in the ball 
mill after grinding had been completed. Extraction was continued in 
an Erlenmeyer flask at room temperature for three hours and then in 
the icebox overnight. Filtration of the extract was then earried out 
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with a single passage through a Seitz filter. Total nitrogen determina- 
tions were done in duplicate on the filtrate by the Kjeldahl method. 
Protein nitrogen was caleulated by difference after estimation of non- 
protein nitrogen (precipitation with phosphotungstice acid) according 
to the method of Cooke and Stull.® 

Experiment 1.—In 1937 we first compared the total and protein 
nitrogen yields as obtained by extraction with physiologie saline solu- 
tion of (a) ragweed pollen ground at low temperature and of (b) 
whole ragweed pollen. There was no difference in yield, as shown 
in Table I. 

TABLE I 


NITROGEN YIELDS FROM GROUND AND WHOLE POLLEN 











cnn setnice TOTAL NITROGEN PROTEIN NITROGEN 
iil atta cite (MG. PER C.C.) (MG. PER C.C.) 

Ground* ragweed (defatted ) 0.20 0.06 

Whole ragweed (defatted) 0.22 0.07 





*Ball mill described by Mudd and associates.4 


Experiment 2.—Beeause the pollen used in Experiment 1 was over two 
vears old, the experiment was repeated early in 1938, using ragweed 
pollen six months old, and later using timothy pollen less than one 
year old. This time, as seen in Table II, the extract of ground ragweed 
pollen showed a significantly higher protein nitrogen content, while the 
timothy extracts showed no difference. 


TABLE II 


NITROGEN YIELDS FrRoM GrRoUND AND WHOLE POLLEN 








TOTAL NITROGEN | PROTEIN NITROGEN 
(MG. PER ¢.C.) (MG. PER ¢.C.) 
Ground* Ragweed (defatted ) 0.21 0.09 
Whole ragweed (defatted ) | 0.20 0.06 


SALINE EXTRACT 











Ground* timothy (defatted ) 0.14 0.08 
Whole timothy (defatted ) | 0.15 0.03 


*Ball mill described by Mudd and asscciates.! 





Experiment 3.—In the spring of 1939 we repeated the observations, 
using pollens of the 1938 crop, but extracted with Coca’s fluid instead 
of saline. The results were similar to those previously obtained 
(Table IIT). 

TABLE IIT 


NITROGEN YIELDS FroM GROUND AND WHOLE POLLEN 














; TOTAL NITROGEN PROTEIN NITROGEN 
‘OCA’S FLU 1X TRAC 
ee Seren ee (MG. PER C.C.) (MG. PER C.C.) 
Ground* ragweed (defatted) 0.35 0.17 
Whole ragweed (defatted ) 0.28 0.11 
Ground* timothy (not defatted ) 0.13 0.03 
Whole timothy (not defatted ) 0.14 0.05 





*Ball mill described by Langner and Forrester.® 
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These and subsequent observations by us have shown that ground 
‘agweed pollen consistently yields a higher amount of protein nitro- 
gen, and usually a greater amount of total nitrogen, than does un- 
ground ragweed pollen. No such increase in total or protein nitrogen 
is obtained from ground timothy pollen. This was true whether 
physiologic saline solution or Coca’s solution was used as the extract- 
ing fluid. This would suggest that the wall of the fresh ragweed 
pollen granule prevents the extraction of about one-third of the pro- 
tein nitrogen, whereas the wall of the timothy pollen granule offers no 
effective barrier to the dialysis of the nitrogen content of the granule. 

Experiment 4.—Up to this point, the grinding of the pollen had been 
carried out at a low temperature (—50° to —70° C.), for reasons to be 
discussed later. The data in Table IV show that the temperature at 
which the pollen was ground did not influence the vield of either total 
or protein nitrogen. 

TABLE IV 


TEMPERATURE OF GRINDING NO FACTOR IN PROTEIN YIELDS 











COCA’S FLUID EXTRACTS OF TOTAL NITROGEN PROTEIN NITROGEN 
RAGWEED POLLEN (MG. PER C.C.) (MG. PER C.C.) 
Ground at -50° C. 0.35 0.17 
Ground at room temperature 0.39 0.18 





Effect of Defatting——It has lone been known that the yield of 
nitrogen from pollen that had been defatted is greater than that ob- 
tained from undefatted pollen. We were able to confirm this in a 
number of observations, in that whole ragweed pollen on defatting 
loses about 12 per cent in weight, but the yield of both total and 
protein nitrogen from the defatted pollen is greater by fully 35 per 
cent than that from comparable amounts of the undefatted material. 

The experiments thus far have dealt only with quantities of yield 
in terms of nitrogen as obtained from ground or unground pollens. <A 
question of much greater fundamental importance now presents itself: 

Does grinding the pollen release any hitherto unrecognized antigenic 
substances? 

Experiment 5.—We first made a series of parallel tests on the skins 
of ragweed-sensitive patients, comparing successive dilutions of extracts 
made from ground and from unground pollen. The several dilutions 
to be compared were made up to contain the same amount of protein 
nitrogen per cubic centimeter. In the tests the size of the reactions ob- 
tained with successively weaker dilutions and the end point of ‘‘no 
reaction’’ were noted. Without giving the actual tables, it is sufficient 
to say that skin testing with serial dilutions showed no significant dif- 
ference between extracts from ground pollen and from unground pollen 
as to their potency to produce skin reactions, 
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Experiment 6.—The skin tests of the preceding experiment are ob- 
viously too crude a yardstick to measure any but fairly great dif- 
ferences in potency or nature of extracts. We therefore made further 
comparisons by means of the neutralization technique. Since the 
ether used in defatting, the phenol of Coca’s extracting fluid, and the 
temperature of grinding might each conceivably alter some unknown 
antigen of the pollen, each of these variables was controlled by using 
the following several extracts: 


Extract A: Saline extract of whole undefatted ragweed 
pollen 
Extract B: Saline extract of ground (—50° C.) undefat- 
ted ragweed pollen 
Extract C: Coea’s extract of whole defatted ragweed 
pollen 
Extract D: Coea’s extract of ground (—50° C.) defatted 
‘agweed pollen 
Extract E: Coea’s extract of ground (room temperature) 
defatted ragweed pollen 
Irom each of these extracts there was prepared a series of dilutions 
containing, respectively, 400, 300, 200, 100, and 50 protein nitrogen 
units (Cooke) per cubie centimeter. Equal parts of a ragweed reagin- 
containing serum and the above dilutions of the several extracts were 
mixed, incubated in the icebox overnight, and injected into homologous 
sites of the skin on the back of one normal person. On the next 
day each site was retested with its own extract (i.e., prepared by the 
same technique), but containing 1,000 protein nitrogen units per 
cubie centimeter. The reagin-containing serum, drawn at one bleed- 
ing from a single highly sensitive ragweed patient, was checked for 
sterility (also negative Kahn reaction), and the tests were made within 
sixty days of the obtaining of the serum so that there could have been 
no appreciable loss of reagin content. The results are set forth in 
Table V. To save space, the various extracts have been designated in 
the table by the letters assigned them in the preceding paragraph. 


TABLE V 


RESULTS OF COMPARISON OF EXTRACTS A, B, C, D, AND E By NEUTRALIZATION 
TECHNIQUE 


























sai nee EXTRACT | EXTRACT | EXTRACT | EXTRACT | EXTRACT 
(EQUAL PARTS) - . ¢ D E 

Reagin + 400 PNU* + (x) + (x) + (Xx) + (x) + (x) 
Reagin + 300 PNU + (Xx) ¥ (x) + (x) + (x) ¥ (x) 
Reagin + 200 PNU + - + mn + 
Reagin + 100 PNU + aS £ 4 + 
Reagin + 50 PNU ++ ++ oor: ++ a4 
Reagin + saline solution +++ +++4 fcr een 444 





*Protein nitrogen units. 
(x) To be discussed under Experiment 7. 
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This whole experiment was repeated, using a second normal test 
subject. The results were the same. 

Comment.—Experiment 6 gives better evidence than did Experiment 5 
that there is no obvious quantitative deficiency in the reagin-neutralizing 
powers of the several extracts. 

Experiment 7.—In Table V it is obvious that the first two test 
sites in each column, marked (x), had been virtually exhausted on 
testing with the respective extract. Each of these sites was cross- 
tested on the following day with each of the other extracts. In no 
instance did any test site react again: that is, each site had been 
completely exhausted by the extract with which the site had originally 
been prepared. 

DISCUSSION 

This suggests that no single extract contained any additional kind 
of antigen that was not contained in all the others. Thus, if we were 
to assume that our hay fever subject’s serum contained reagins for 
five different (ragweed) antigens, v, w, x, y, and z, and if any of the 
extracts, A, B, C,°-D, and KE, lacked a single one of these antigenic 
fractions, then there should have occurred a failure to exhaust com- 
pletely the site by that extract which was lacking in some antigenic 
fraction. The only weakness in our argument is that we are theoriz- 
ing on the basis of the serum of a single ragweed patient who con- 
ceivably might not be sensitive to all the possible antigens in rag- 
weed. In a measure, therefore, our conclusions must perhaps be 
tentative and not final, until the use of additional reagin-containing 
sera confirms these findings. On the other hand, the high degree of 
sensitivity of our patient and the high reagin titer of his serum would 
seem to support the probability, even though not the certainty, of his 
sensitivity to all ragweed antigens. 

Shortly after the completion of our work there appeared an article 
by Winkenwerder, Eagle, and Arbesman,’ who, on testing the antigenic 
properties of ragweed extracts in rabbits, found that defatting or 
grinding the pollen in a ball mill had no apparent effect upon its 
ability to excite the production of skin-sensitizing antibodies. By a 
different route they arrived at conclusions comparable to our own. 


SUMMARY AND CONCLUSIONS 


Ragweed pollen extracts prepared from pollen ground in a ball mill 
showed a higher yield of protein nitrogen, and usually of total nitrogen, 
than did extracts of whole pollen. Ragweed pollen ground at room 
temperature gave the same yield as pollen ground at low temperature. 

Timothy pollen did not yield more protein or more total nitrogen 
after grinding than before. 
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Defatted pollen gave a higher yield of both total and protein nitro- 
gen by both methods of extraction (ground or whole) than was ob- 
tained from nondefatted pollen. This is in keeping with known facts 
and justifies the continuance of defatting in the preparation of pollen 
extracts. 

On the basis of tests by the neutralization technique, as well as skin 
tests with serial dilutions, it would appear that the protein nitrogen 
unit is a satisfactory clinical vardstick for measuring the antigen 
content and consequent skin reactivity of a ragweed pollen extract, 
irrespective of the mode of preparation of the extract, be it from 
whole pollen or pollen ground at a low or at room temperature, from 
defatted or undefatted pollen, extracted with saline or Coea’s solu- 
tion. In other words, there would appear to be no appreciable or 
variable amount of antigen in the nonprotein nitrogen fraction of the 
several extracts. 

On the basis of tests by the neutralization technique and cross- 
testing with the various extracts, there is no evidence that any one 
of the several extracts prepared in the above-mentioned ways differs 
qualitatively from any of the other extracts. 

There is no practical advantage to be gained by grinding ragweed 
pollen prior to extraction. 
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KFFECT OF POLLEN CONTACT UPON THE AGE OF ONSET OF 
HAY FEVER 


J. ALEXANDER CLARKE, JR., M.D., AND Howarp (. LEoroLb, M.D. 
PHILADELPHIA, Pa. 


Hk etiology of allergic conditions in human beings is obscure. 

Cooke and Vander Veer! and Spain and Cooke? have shown the im- 
portance of heredity in asthma, hay fever, urticaria, and eezema. 
Clarke, Donnally, and Coca’ have suggested that hay fever is more likely 
to appear in the offspring of hay fever sufferers than in the offspring 
of persons afflicted with asthma. 

The importance of exposure to allergens is recognized by all workers, 
but little has been written on the subject. ‘ihe commonest allergens 
are those occurring in the bedroom where at least one-third of a person's 
life is spent. Women, usually, are more exposed to orris root than are 
men, and we find a reaction to orris root more frequently in women, 

In America, ragweed pollen causes more symptoms than any other 
allergen. All persons living in the United States, east of the Rocky 
Mountains are exposed to this allergen for a period of eight weeks, 
during three of which the inhaled dose is very great. This oceurs with- 
out fail each year. However, clinical hay fever is rare in infaney and 
young childhood and appears most commonly in the second and third 
decades of life. 

Ragweed ts also unique among allergens because it does not grow in 
Europe in sufficient quantities to produce symptoms. Many persons 
have been born in Europe, migrated to America, and have lived here 
ever since. They have inhaled ragweed each summer, and some of them 
have developed hay fever. 

The present study is a comparison of two groups of hay fever suffer- 
ers, the one born in America and the second born in’ Kurope. Both 
eroups spent their American years, for the most part, in or near 
Philadelphia where ragweed is a never-failing crop. Fig. 1 compares 
the age of onset of the two groups and shows a much later age in the 
European eroup. It is rare for an American-born individual to develop 
hay fever after 30 vears of age. THlowever, age itself is not the deter- 
mining factor beeause of the relatively large number in the European 
eroup who had their first symptoms after 40. The oldest person to 
develop hay fever, whom we have seen, was a retired admiral of the 
United States Navy, whose hay fever started at 76. At 82, he had 
typically positive skin and eve reactions. Although American-born, he 
had spent most of his life either at sea, on the west coast, or in the 
Asiatie service. Tle was not exposed to ragweed each succeeding vear 
until after his retirement. 
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o———American-born, 103 


- - -Foreign-born, 98 





Fig. 1.—Chart showing actual age of onset in hay fever sufferers. 
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sure. 


2.—Chart showing age of ons_c¢t after years of exposure. 
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Fig, 2 compares the onset of hay fever in the two groups after years 
of exposure to ragweed. In the American-born patients the figures are 
the actual age, and in the European-born, the number of years in 


America. The curves are approximately the same. 


Males, 53 
- - - -Females, 50 (showing 


slightly older age at 
onset) 


Age 





Fig. 3.—Chart showing age of onset in American-born hay fever sufferers. 


We also noted that the onset of hay fever was earlier in the male 
sex. In the first decade, particularly, more boys have hay fever than 
girls. This difference was more marked in Nelson's series.t. We offer, 
as a suggestion, greater exposure to pollen in the male. Small boys are 
more likely to roam and play in the fields than are their sisters, who 
sit at home with their dolls. 

In studying the results of treatment,’ an unusually poor response 
was noted in women between the ages of 20 and 40. This certainly ean- 
not be explained by the degree of exposure to ragweed. In the same 
series, it was noted that those who, in addition to their ragweed reac- 
tion, had a reaction to orris root did very poorly on specific treatment. 
Most of these were voung women. Many also had skin reactions to house 
dust and feathers. The exposure to orris root, house dust, and feathers 
is far greater in women than in men, particularly when the woman is a 
housekeeper. 

SUMMARY 
Exposure to pollen is a very important factor in the development of 


hay fever. 
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Kuropean-born sufferers require the same ‘‘ineubation period”’ after 
the first contact with ragweed pollen, regardless of their age at the time 
of first contact. 

The concentration of the exposure may also be a factor. In support 
of this is the larger number of male sufferers in the first decade of life. 

Exposure to substances other than pollen, such as house dust, orris 
root, ete., may account for poor results of specific treatment, particularly 
in women. 
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ORAL vs. PARENTERAL POLLEN THERAPY 
A CLINICAL Stupy 


BrerRNaARD B. ALPERSTEIN, M.D. 
BROOKLYN, N. Y. 


HIE oral administration of pollen extract for the treatment of hay 
fever has aroused widespread interest as a method of great promise. 
Curtis,' in 1900, reported the ‘‘immunizing cure of hay fever by the 
oral administration of pollen extract.’’ He gave a watery extract of 
flowers and pollen orally, as well as by hypodermic injection. He treated 
eight patients with seasonal rhinitis and coryza, and claimed remark- 
able results. . 

Scheppegrell,? in 1909, claimed excellent results from the snuffing of 
dried pollen preseasonally by four patients. He had promised to report 
the progress of these four patients in subsequent seasons, but thus far 
no publication has appeared. 

Touart,® in 1921, used salol-coated tablets containing 0.1 me. protein 
of each of the indicated pollens, administering them in daily doses 
on a fasting stomach. Treatment was begun ten weeks before the 
first attack was due and was continued through the season. Of the six 
patients treated, one obtained complete relief, two had satisfactory re- 
lief, one obtained relief from asthma but only 75 per cent relief from hay 
fever symptoms, while two did not get any relief. He coneluded that his 
dosage was inadequate. 

Thommen,‘ in 1928, utilized the oral method in a ragweed-sensitive pa- 
tient who obtained 90 to 95 per cent relief of symptoms. Treatment was 
begun three weeks before the onset of the season. Doses were given 
daily and were gradually increased until, at the beginning of the sea- 
son, a daily dose of 1 ¢.c. of 0.8 (meg. nitrogen per cubie centimeter) solu- 
tion was administered. The results were most satisfactory. But Thom- 
men attributed the results to the cumulative effects of the standard form 
of treatment during the two previous seasons. During the following 
season, the patient, in the same environment but without any treatment, 
had a severe form of hay fever complicated with asthma. In subsequent 
seasons on oral pollen therapy he obtained quite satisfactory relief. 
Other but less intensive attempts were made with other patients with 
definite results in some and no apparent benefit in others. Thommen 
believed that a fair percentage would respond to this method if ade- 
quate dosage could be attained. He also pointed out the variability of 
enteral absorption. 
From the Department of Allergy, Israel Zion Hospital, Brooklyn. 
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Black,’ in 1927, gave an interesting report on the oral administration 
of pollen extract on himself. He (a hay fever sufferer) took 34.5 ¢.c. 
of a 5 per cent ragweed pollen extract within seven days postseasonally 
without any disagreeable effects. He did intradermal tests using his 
blood serum, urine extracts, and feces extracts upon himself, upon 
passively sensitized (to ragweed) areas of normal skin, and upon non- 
sensitive skin. He found that pollen extract was present in his blood 
serum one day after treatment was stopped, but that the serum on the 
fifth and seventh days afterward showed barely any pollen. The Berke- 
feld sterilized samples of urine during the last three days of treatment 
gave marked positive reactions on his forearm and on passively sensi- 
tized (to ragweed) areas of normal skin. Negative tests were obtained 
on nonsensitive skin. A specimen of urine seven days after treatment 
was discontinued gave a small but definitely positive wheal. Watery 
extracts of feces (Berkefeld sterilized) passed during the last two days 
of treatment gave positive reactions on passively sensitized (to ragweed ) 
areas and on his own forearm, but negative tests on normal skin. Black 
thus showed that an appreciable amount of ragweed pollen extract was 
absorbed and also that some of it was not absorbed. 

Black® reported in 1928 on the oral treatment of 150 patients in whom 
he used 10 drops of a 1:20 dilution of ragweed extract as the initial dose. 
Ile subsequently increased each dose by 10 drops until a total of 60 
drops was taken three times daily. All of the patients were treated 
coseasonally. He stated that the results with the parenteral method 
were much better than those obtained by the oral method. 

Gatterdam,* in 1933, found that preseasonal oral pollen therapy on pa- 
tients sensitive to Bermuda erass gave good results and that coseasonal 
treatment was almost as good in some. He treated eleven patients with 
a 3 per cent extract in phosphate glycerol solution, giving from 3 drops 
three times daily to 20 drops three times daily during the season. He 
found that 5 to 10 drops every day were quite sufficient. Three patients 
obtained partial relief, three obtained no additional relief when switched 
from the parenteral form to the oral method, two did not get any relief 
at all, and three obtained from 75 to 90 per cent relief. Of nine patients 
on oral ash pollen therapy, one claimed complete relief, one did not get 
any relief, one got 60 per cent, and 6 claimed 90 per cent relief. 

In 1984 Gatterdam®’ treated thirty-eight patients sensitive to Bermuda 
erass. Using the oral method, he claimed that thirty were practically 
entirely relieved, three had partial relief, and five did not get any bene- 
fit. He also treated eighty-one ragweed-sensitive patients. Seventy-five 
per cent of them were markedly relieved; the remainder were materially 
helped. He found that, where results were not obtained by oral admin- 
istration of pollen, the latter method could be used as an adjunct along 
with parenteral treatment. 
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Barksdale,” in 1936, treated forty-three patients coseasonally with the 
oral method. He reported an average of 88 per cent improved and 12 
per cent unimproved. He used aqueous extracts of house dust as well 
as of pollen (mixtures) in doses of 5 to 20 drops (of 1:40 dilution ) 
three times daily until 2 to 3 fluid ounces were taken. 

Stier and Hollister,'’ in 19387, treated 383 ragweed-sensitive patients 
by the oral method over a period of three years. The smallest dose was 
3 to + drops of a 1:100,000 dilution of extract every 2 to 3 days, while 
the maximum was 20 drops of 1:100 dilution daily. Marked improve- 
ment was obtained in 87 per cent of the cases; moderate improvement in 
42 per cent; and unsatisfactory results in 21 per cent. The authors 
stated that there was a wide margin of safety with the oral method. 
Preseasonal treatment gave satisfactory results, but the better relief was 
obtained by the coseasonally treated group. 

MeGrew,"! in 1937, used a 1 per cent pollen extract on thirty-three 
ragweed-sensitive patients who took 1 to 10 drops three times daily c¢o- 
seasonally. Ten patients had total relief of symptoms; nineteen had 70 
to 90 per cent relief; four had 50 per cent relief. In some patients 
he found that the dosage was too high and produced an increase in the 
severity of symptoms, while in others an urticaria was produced. He 
stated that he did not include in his series a certain number of asth- 
matics and hay fever patients in whom attempts at relief were total 
failures, which he claimed were due to a multiplicity of sensitivities. 

Urbach,’? from 1931 to 1937, undertook the oral desensitization of 
individuals allergic to pollen by means of a specifie pollen peptone 
solution. He prepared by a special process a propeptone for each of 
the pollens involved in the production of symptoms. He claimed most 
satisfactory relief was obtained when two of his tablets of this special 
propeptone were taken orally. He also reported similar results obtained 
by the oral use of peptones derived from the entire pollinating flower. 

Bernstein and Kirsner,'’* in 1937, in treating patients by the oral 
method, found a variability of enteral absorption and a lack of ability 
to estimate the patients’ tolerance. 

Rockwell'* reported in 19388 that he used whole pollen orally in 182 
patients sensitive to ragweed. He gave dry ground ragweed pollen in 
capsules, the doses beginning with 500 Noon units and increasing up to 
a maximum of 120,000 Noon units and administered once or twice a 
week preseasonally, or three times daily coseasonally, until symptoms 
were controlled. Of the 135 ragweed-sensitive patients, eighty-one (60 
per cent) had satisfactory or better relief; fifteen (10 per cent) had only 
fair relief; thirty-nine (380 per cent) had no relief at all. Of twelve 
patients treated coseasonally, nine had satisfactory or better relief; two 
had only fair relief; and one obtained no benefit at all. Of the thirty- 
five spring type sensitive patients, twenty-five had satisfactory or bet- 
ter relief; six had only fair relief; while four had no relief. For 
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three years his average of satisfactory results obtained by the oral 
method was 63 per cent, with fair results in 13 per cent, and no results 
in 24 per cent. He found that large doses were necessary by the oral 
method; that the beneficial results obtained by the oral method did not 
last as long as those obtained with the parenteral method; and that more 
frequent doses were necessary with the oral mode of therapy. 

Bernstein and Feinberg,’ in 1938, gave oral ragweed pollen therapy 
to a group of twenty hay fever patients. They began with 1 drop of 
1:33 dilution of ragweed extract and reached a maximum of 10 to 30 
drops three times daily. They found that two patients obtained partial 
relief and that eighteen were not benefited at all. Gastrointestinal 
symptoms were quite common. 

This chronologi¢e review reveals no unanimity of method, no standard- 
ization of dosage, and ne controls for comparison. 

This study was undertaken to evaluate, by a control group on non- 
specific therapy for a given season, the fall of 1938, the clinical or 
therapeutie effects of the oral method of pollen therapy as compared to 
those of the parenteral mode. 

Fifty patients sensitive to ragweed were placed on the oral mode of 
pollen therapy. They reported twice a week preseasonally to the clinic 
and were given each time a capsule of dried ragweed pollen* according 
to schedule given in Table I. 

TABLE I 


SCHEDULE FOR ORAL ADMINISTRATION OF DRIED RAGWEED POLLEN 











— NOON UNITS TOTAL MG./N PER DOSF 
NUMBER ; 
1 500 0.005 
2 1,000 0.010 
3 1,500 0.015 
4 2 000 0.020 
5 4,000 0.040 
6 6,000 0.060 
7 8,000 0.080 
S 16,000 0.160 
9 24,000 0.240 
10 30,000 0.300 
11 60,000 0.600 
12 90,000 0.900 
1G: 60,000 0.600 
14 60,000 0.600 
15, ete. Same Same 





The fifty patients taking the oral mode of therapy could be divided 
into two groups. The first group of twenty-six had not taken any treat- 
ment for hay fever in previous seasons. These twenty-six reported that 
they had had (before 1938) from moderate to severe symptoms. During 
this season (the fall of 1938) on oral pollen therapy. eight obtained 


*Prepared by Eli Lilly and Co. 
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satisfactory relief, four were improved, six had fair relief, and eight 
failed to get any relief. Thus, this group showed that twelve of twenty- 
six, or 46 per cent obtained above average relief; whereas, eight of 
twenty-six, or 31 per cent, received no relief. A trend toward relief 
of symptoms was apparent. 

A second group consisting of twenty-four patients on oral pollen 
therapy for the 1938 fall season had been treated parenterally in prior 
seasons for their hay fever. A comparison of the results which these 
twenty-four had in previous seasons (when they were treated paren- 
terally) with the results they obtained from the oral mode of therapy 
for 1988 is given in Table IT. 

TABLE II] 


COMPARISON OF RESULTS WITH PARENTERAL AND ORAL THERAPY 











“TREATMENT GIVEN | o£ | ss a. -. me. 
Before 1938 = | 4 6 3 / 10 
For 1938 | 4 | 9 | 2 $ 4 





kk—Excellent. No trouble at all: complete relief of symptoms. 

S=Satisfactory. Almost complete relief; very mild symptoms only occasionally. 

I=Improved. Very mild symptoms throughout the season; an occasional bad day, 
but many symptom-free days. 

'=Fair. Many marked paroxysms; mild symptoms frequently; an occasional 
symptom-free day. 

P=Poor, Severe paroxysms frequently, or constant mild symptoms throughout the 
season; no relief at all. 

This shows that these twenty-four patients obtained better results in 
1938 on oral pollen therapy than before 1988 on the parenteral method. 
In this second group the results were better than in the first group of 
twenty-six. Here only four failed to get relief, while in the first group 
there were eight who failed completely. By comparing these two groups 
it can be concluded that an added impetus toward improvement in the 
second group was due to the cumulative effects of parenteral treatment 
in prior seasons. It is interesting to note that the failures in both groups 
had multiple sensitivities (to foods and other inhalants). This may ae- 
count for the few poor results. 

The fifty patients, divided according to the site of their allergie man- 
ifestations, were studied to determine if any one type of symptom was 
relieved more than another, and it was found that no one group received 
more benefit than any other group. Some were too small to evaluate. 

Intradermal tests given before treatment was started showed that the 
fifty patients could be classified according to their degree of sensitivity, 
as shown in Table ITT. 

Classes A and D showed no failures. The series in each class was too 
small to draw any definite conclusions. The other two classes were 
equally divided as to good and bad results. Hence, it cannot be ascer- 
tained if the trend of improvement especially favors any particular 


class of sensitivity. 
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TABLE IIL] 


DEGREES OF SENSITIVITY IN Firry PATIENTS 








NO. OF | . | , | 











CLASS PATIENTS E S I F Ms 
A | 11 | 2 eC 1 sama 0 : 

B 14 | 0 | 6 | | 4 

C 22 | ] S 4 ] S 

D 3 1 | ] 0 ] 0 
*The degree of sensitivity was classed by intradermal tests as follows: Class -\ 
showed a marked reaction to 0.01 ce. of 1:100,000 dilution; Class B, to 0.01 cc, of 


1:10,000 dilution; Class C, to 0.01 cc. of 1:1,000 dilution; Class D, to 0.01 cc. of 
1:100 dilution. 

Reactions were quite frequent. Three types were observed. 

1. Gastrointestinal Symptoms.—Twenty-eight patients experienced 
nausea soon after taking a capsule. In twelve of them, nausea was the 
only symptom following the oral administration of any dose. Six had 
severe abdominal cramps when they took the dose of 60,000 Noon units. 
Treatment was discontinued for ten days and then resumed with a main- 
tenance dose of 30,000 Noon units at two-week intervals. In six, vomit- 
ine followed nausea soon after taking 90,000 Noon units. Their main- 
tenance was also at the 30,000 Noon unit level. Four had diarrhea a 
few hours after nausea set in. Their subsequent doses were also dropped 
to 30,000 Noon units. 

2. Respiratory Symptoms.—Sneezing, running nose, and clogged nose 
occurred in two patients (one with 60,000 Noon units, and one with 
30,000 Noon units). One had heaviness on the chest with a subsequent 
mild asthmatie wheeze, and during this time diarrhea set in. This oe- 
eurred with a dose of 1,500 Noon units. This patient subsequently re- 
ceived nonspecific treatment, and another was substituted in the oral 
eroup. 

3. Systemic Symptoms.—Urticaria and general pruritus occurred in 
three patients, one with a dose of 1,000 Noon units. This patient was 
placed in the nonspecific group, and another was substituted. A second 
patient reacted similarly on a dose of 60,000 Noon units. Maintenance 
dose at 30,000 Noon units at two-week intervals was instituted there- 
after. A third patient experienced generalized itching on 2,000 Noon 
units. Treatment was discontinued and another patient substituted. 
Thus, a total of thirty-four patients of fifty experienced some type of 
reaction when they were kept on a fixed schedule of dosage. 

In order to study the absorption and excretion of pollen from the 
gastrointestinal tract, the following experiments were performed: 


Under aseptic precautions blood was drawn from four patients one 
day after the oral administration of a maintenance dose (60,000 Noon 
units). The serum thus obtained was used for passive transfer tests. 
Intradermal wheals were raised with 0.05 ¢.¢c. of the serum on the fore- 
arms of four nonallergie persons. The reactions were negative one hour 
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and twenty-four hours later. Upon these areas (considered as passively 
sensitized sites) intradermal tests with 0.01 ¢.¢. of 1:10,000 dilution of 
ragweed extract gave marked reactions (wheals plus pseudopods plus a 
large surrounding zone of erythema). This was interpreted to demon- 
strate the presence of reagin in the blood stream of the four examined 
and treated patients. 

On the forearms of known ragweed-sensitive patients who had not 
received any treatment, intradermal tests with the serum (from the 
same four orally treated patients) gave marked positive reactions. This 
was interpreted to show the presence of pollen antigen in the blood 
serum of the treated patients. 

To sum up, both reagin and allergen were shown to be present at 
the same time in the serum of patients at the height of their treatment 
and one day after the oral administration of a maintenance dose (60,000 
Noon units). 

The same procedure was followed with serum (from the same four pa- 
tients) obtained four days after the maintenance dose was taken. The 
pollen allergen test was faintly positive; but the reagin test was just as 
strongly positive as previously. 

Twenty-four-hour specimens of urine from the same four patients 
one day and four days after the maintenance dose was taken orally 
were filtered through a Berkefeld candle for sterility. Intradermal tests 
were done on known nonallergic persons (as controls) with negative 
results. On known ragweed-sensitive patients who had not received 
any treatment the tests gave positive reactions with the first-day speci- 
men, whereas weakly positive reactions occurred with the fourth day 
specimen. This indicated the exeretion of pollen, demonstrating that 
there must have been enteral absorption. 

For purposes of comparison and in order to evaluate the clinical 
results obtained by the oral administration of pollen, seventy-two pa- 
tients were treated preseasonally with the parenteral method. The 
initial dose was 0.25 ¢.c. of an extract containing 0.0001 mg. nitrogen 
per cubie centimeter, and the final dose was 0.5 ¢.e. of a concentration 
containing 0.1 mg. nitrogen per cubic centimeter. 

The dosage was altered to suit individual needs according to the de- 
eree of tolerance of each patient. Increases or decreases in doses were 
made as required in order to reach the point of maximum tolerance be- 
fore the onset of the season so that maintenance on submaximal doses 
could be achieved during the season. 

Of the seventy-two patients on the parenteral method, one group of 
sixty had been treated subeutaneously in prior seasons, and a second 
eroup of twelve had had no treatment in previous seasons. The first 
eroup of sixty showed the results given in Table IV. The second group 
of twelve had had moderately severe symptoms in previous seasons. 
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TABLE IV 


RESULTS OF PARENTERAL METHOD OF TREATMENT ON SIXTY PATIENTS 











TREATMENTS GIVEN | E Ss | I F | P 
Prior to 1938 20 32 7 1 | 0 
For 1938 | 17 | 40 3 | 0 | 0 





For 1938, however, they showed the following: excellent, 4; satisfae- 
tory, 6; improved, 2: fair, 0; poor, 0. 

From the above it may be concluded that there was quite a definite 
trend in clinical improvement by the parenteral method, especially in 
the first group of patients who were also treated in previous seasons. 

Results of the comparison of the twelve new patients treated paren- 
terally in 1988 and the twenty-six new patients treated orally in 1938 
are shown in Table V. 

TABLE V 


COMPARISON OF RESULTS WITH PARENTERAL AND ORAL THERAPY 











TYPE OF THERAPY E s I | F P 
Parenteral 4 6 2 0 0 
Oral 0 s 4 6 s 





TABLE VI 


COMPARISON OF PARENTERAL AND ORAL TREATMENT, 1938 











GROUP | E | Ss | I | F P 
-arenteral, 1938 | 17 | 40 3 | 0 0 
Oral, 1938 4 9 2 | 5 4 








This exhibits a heavier swing toward clinical improvement in the 
parenterally treated group than in the orally treated group. 

The sixty patients treated parenterally in 1938, as well as in prior 
seasons, were compared to the twenty-four patients treated orally in 
1938, but parenterally in prior seasons (Table VI). 

Here also the parenterally treated group showed much more clinical 
improvement than the orally treated group. The parenteral method 
gave a greater percentage of satisfactory relief and a smaller percentage 
of complete failures than did the oral methed. 

The seventy-two parenterally treated patients were divided according 
to the site of their allergic manifestations to determine if any particular 
symptom was especially benefited by the parenteral form of therapy, 
but no particular benefit was found. 

In the cases treated parenterally, local reactions of varying degrees 
of intensity, as well as an occasional anaphylactic reaction, were en- 
countered. There was, however, only one constitutional reaction (on 0.4 
e.e. of 1:100 dilution) which was severe enough to require treatment for 
almost eight hours. In that case subsequent doses were reduced and 
continued at ten-day intervals throughout the season with beneficial re- 
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sults. Three patients experienced hay fever symptoms at higher levels 
of dosage than the schedule called for (0.6 ¢.c. of 1:100). Their doses 
were reduced and then maintained at the lower level at seven-day inter- 
vals throughout the season with satisfactory results. Thirty patients 
had marked local reactions on the dose of 0.5 ¢.e. of 1:100 at which they 
were maintained throughout the season. Five reached 0.2 ¢.¢. of a 1:50 
dilution without any reaction at the beginning of the season, and they 
were maintained at that level coseasonally. Twenty-two experienced 
severe local reactions on 0.1 ¢.. of 1:100 dilution. They were treated 
coseasonally at that level, but their reactions were subsequently much 
milder than the first one (on 0.1 ¢e. of 1:100). Eight could not get 
beyond 0.7 ¢.¢e. of a 1:1,000 dilution without experiencing severe general 
pruritus. Three could not be earried beyond 0.5 ¢.¢. of a 1:10,000 dilu- 
tion without discomfort, and that was considered their level of tolerance. 
Most patients stated that in their experience they found they had better 
results when they had local reactions from the treatment. There were 
no complaints by any patients because of the reactions that occurred. 

Thus, by comparison, the reactions by subcutaneous injections were 
more or less anticipated; whereas, by oral administration, the reactions 
were unpredictable. Second, the parenteral method did not give the 
type reactions obtained by the oral method. Third, dosage was much 
more individualized by means of the parenteral method than by the 
oral mode and more easily controlled. 

For purposes of control forty-four patients received nonspecific for- 
eign protein therapy exclusively for the 1988 hay fever season. The 
results obtained in prior seasous as compared to those obtained for 1938 
ave shown in Table VII. 

TABLE VII 


COMPARISON OF RESULTS IN Forty-FouR PATIENTS TREATED BY NONSPECIFIC FOREIGN 
PROTEIN THERAPY 








TREATMENT GIVEN E 





| Ss | I | F | i 
Prior to 1938 | 0 ) 13 | 2 3 | 16 
For 1938 0) 0 | 2 10 32 








It is obvious that these patients did exceptionally poorly during the 
1938 season. The effect of nonspecific foreign protein therapy was nil. 
Table VII indicates that the 19388 hay fever season may be judged to be 
moderately severe. Hence, any improvement obtained beyond what 
this group experienced can be attributed to the form of therapy in- 
stituted. 

CONCLUSIONS 


1. The oral method of pollen therapy gave satisfactory clinical relief 


in ragweed-sensitive patients who had not been treated in prior sea- 
sons; those who had had the parenteral form of therapy in previous 
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seasons benefited much more from the oral form than those who had 
never been treated before. 

2. Neither the site of allergic manifestations nor the degree of sensi- 
tivity bore any relation to clinical relief of symptoms under any mode of 
treatment. 

3. Unpredictable reactions occurred with the oral method. The range | 
of dosage (by the oral method) within which reactions oceurred was 
quite wide, anywhere from 1,000 to 90,000 Noon units. The reactions 
were of three types, gastrointestinal, respiratory, and systemie. 

4+. The parenteral method gave a greater percentage of satisfactory 
relief as well as a smaller percentage of complete failures than did the 
oral method. 

>». In view of the unpredictable reactions, a rigid schedule for oral 
pollen therapy cannot be planned for self-administration by patients. 
It is thus inadvisable to allow patients to treat themselves by the oral 
method. 

6. The plan of therapy for the subcutaneous administration of pollen 
extracts is amenable to individual needs and flexible enough to serve 
as a guide to obtain optimum results with maximum dosage. 

7. The experiments with the blood and urine of patients treated 
orally show that (a) an appreciable amount of pollen is absorbed 
through the gastrointestinal tract; and (b) that reagin and allergen 
coexist in the circulating blood at the same time at the height of treat- 
ment. 

8. The oral method is not recommended inasmuch as it has no par- 
ticular advantage over the parenteral method; nor do the results ob- 
tained (by the oral method) show nearly as much beneficial clinical re- 
lief as those obtained by the parenteral method. 
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ROUND TABLE DISCUSSION ON PROBLEMS IN ILAY FEVER* 
Harry B. WiuMeEr, M.D., PHILADELPHIA, PRESIDING 


CHAIRMAN WILMER.—The first question is: What system of measur- 
ing pollen dosage do you use? Do you believe this is as satisfactory as 
any of the other methods employed at present? 

I am going to call on Dr. Cooke to open the discussion. We will 
hold the discussion to five minutes, and the open discussion to three 
minutes. 

Dr. Ropert A. Cooke, New York.—Our system of standardizing pol- 
len extracts is that which was adopted by us 7 or 8 vears ago and is 
based upon the protein nitrogen content of the extract. We were trying 
to relate the unit to the allergenie substance in the extract. We feel it 
has been fairly well proved by many workers other than ourselves, using 
various approaches, that the substance that reacts with antibody and 
produces the skin reaction and neutralizes sensitive serum of hay fever 
patients is related to or connected with the protein molecule. If this is 
true, then standardization by the weight by volume or the total nitrogen 
method is not as accurate, since it has been established that the pro- 
portion of active protein varies in the pollen mass and in its relation to 
the total nitrogen because of the considerable inert nonprotein nitrogen 
present. 

I do not feel that standardization on the basis of protein nitrogen is 
the last word, however, in extracts. In some recent unpublished studies 
of ours, Dr. Stull has isolated two very distinet proteins from low rag- 
weed pollen. The ‘‘fraction one’’ is coagulated by heat and is com- 
pletely precipitated by phosphotungstie acid, while ‘‘ fraction two’’ is 
not. The immunologic differences are also great. ‘‘Fraction one’’ is 
highly active in skin tests and in neutralization of sensitive serum, while 
‘fraction two’’ gives positive skin reactions but is relatively inert in 
neutralization with most sera. For example, a sensitive serum might be 
neutralized completely by 50 units of ‘‘fraction one’’ in passive transfer 
tests, whereas 10,000 units of ‘‘fraction two’’ would not neutralize the 
same serum. 

The other great difficulty with extracts is that caused by denatura- 
tion of protein, and, whereas the standard protein nitrogen unit may be 
accurate to start with in fresh extracts, the protein is not as active in 
extracts that are several weeks or several months old. Biologie stand- 
ardization is not practical, as the deterioration is progressive and re- 
peated biologie tests would be required. While it is obvious that stand- 
ardization by protein nitrogen is not entirely adequate because there are 
two or more proteins of unequal immunologic activities and because the 
extracts are not stable, I do feel that a unit based upen the protein 
nitrogen is the most exact and practical one we have today; but I am 


also sure that the last word on extracts has not been said. 


*Presented at the fall meeting of The Society for the Study of Asthma and Allied 
Conditions at the Jefferson Hospital, Philadelphia, Pa., Dec. 9, 1939. 
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CHAIRMAN WILMER.—Dr. Spain has been assigned the same question. 


Dr. W. C. Sparx, New York.—My question is regarding the standard- 
ization of extracts—what method is employed? 

In a recent paper in Tue JourNaL or ALLERGY, Dr. Arbesman and 
Dr. Eagle decided from their work that the estimate of the protein 
nitrogen in a ragweed extract is not necessarily a proper index of its 
biologie activity. In this they differ with Cooke, Stull, and Tennant, 
who have found that the estimate of the protein nitrogen is a good 
method of reckoning the potency of an extract, and that as an extract 
aged, the protein nitrogen content seemed to change with the activity. 

In work several years ago with Newell, we satisfied ourselves that, 
by separating a ragweed extract into its protein and nonprotein frac- 
tions, which can be done fairly well, but not exactly, by ultrafiltra- 
tion or pressure dialysis, the activity was found to remain with the 
protein nitrogen fraction. 

It is our feeling, therefore, that the method of estimating the po- 
tency, as proposed by Cooke and Stull, using the protein nitrogen 
content as a means of determining activity, is about as close to a per- 
fect method as we have yet found. This is not entirely true, of course, 
and we have no idea of making the statement that the protein nitrogen 
is necessarily the source of the activity, but certainly they are con- 
nected. 

CHAIRMAN WitMeEr.—-Is there any further discussion on this question ? 


Dr. A. IF. Coca, New York.—The opposition is often useful, so I 
think T will give a little opposition. 

I should like to point out, first, that the active protein in pollen 
extract constitutes about 1 per cent, or at least, | would say, not more 
than 1 per cent, of all protein. 

Second, | point out that the inactive protein that Dr. Spain just 
mentioned, when separated from the active, also can be precipitated 
by phosphotungstie acid, although that is not active in any specific 
condition, 

inally, there is an inhibiting substance in vegetable extracts also 
present, I believe, from recent experiments in pollen extracts, and 
the precipitation of the protein depends on the quantity of this in- 
hibitive substance in the solution. It is quite conceivable that some 
pollen extracts have more of this substance than others and that the 
differences obtained in the determination of protein nitrogen in dif- 
ferent specimens of pollen extract can be due to different content of 
inhibitive substances. It would seem that the chemist should devote 
more attention to these inhibitive substances. 


Dr. Minroxn Cones, Cleveland.—You speak of an inhibiting sub- 
stanee. Inhibiting what, the precipitation ? 

Dr. Coca.—Yes. 

QuEstTION..-How do you determine the activity of 1 per cent? 

Dr. Coca.—By dialyvsing a pollen extract. In a matter of six days one 
can show that about 99 per cent of the nitrogen, total nitrogen, has 
been eliminated. At least, what is left cannot be as much as 1 per cent. 
We have not been able to determine exactly how much is left, but it is 
less than 1 per cent, and what is left in the extract is entirely inactive. 
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CHAIRMAN WILMER.—-We will now pass on to Question 2, which is: 
In a patient who has had preseasonal treatment do you advise (a) con- 
tinuing maximum dosage during the season of pollination; (b) continu- 
ing pollen injections but giving very much smaller doses; or (¢) no 
pollen injections during the season? 

T will ask Dr. Milton Cohen to open the discussion on that question. 


Dr. Conen.—This is a very difficult question for me to answer be- 
cause the majority of patients I see do not have preseasonal, but peren- 
nial, treatment. Ifewever, I think the thing has to be answered be- 
cause there are no routines one can follow; patients vary, as ind?- 
viduals, and methods, therefore must vary. 

So I would say that the answer to (a) is yes; to (b), yes; and to 
(ce), yes, in some patients. 

To most patients, in my experience, if they have been adequately 
treated and have reached a reasonably high dose, I attempt to give 
the maximum dose throughout the season; and in the vast majority 
of cases, they take it without difficulty. Of course, a few, apparently, 
will not take that dose; they develop very pronounced local swelling 
or minor systemie reactions, usually somewhat delayed, or they com- 
plain bitterly during the season of lassitude and a feeling of being 
‘fall in’’ the night after the injection, or the next day. For them, 
reduce the dose by one-third, one-half, or one-quarter. 

I do not believe I have seen patients in the last few years who could 
not take a high dose during the season, so I come back to the state- 
ment that most patients will take the maximum dose, reached before 
the season, at weekly intervals during the season, that a few will have 
to have it reduced a bit, and that only an occasional one will give 
difficulty. 

We are not, after all, desensitizing patients; we are raising tol- 
erance and perhaps dealing with some kind of immunity. If this is 
an ‘‘immunity,’’ I see no reason, if the patient will accept the treat- 
ment, for not giving large doses during the entire season of pollina- 
tion. 


CHAIRMAN Wi._Mer.—Dr. Matthew Walzer is also assigned to this 
question. 


Dr. MarrHew Wauzer, Brooklyn.—It seems that in this question the 
Committee has arranged opposition, and I represent the opposition. 

I am sorry that I cannot agree with Dr. Cohen on his position. My 
own practice is to diminish dosage in season, and in many eases to 
discontinue it, if possible. That opinion is based upon certain ¢lin- 
ical experiences and certain theoretic considerations as well. We know 
that when a patient has a constitutional reaction, one cannot go back 
to the last preceding dosage which he took quite well. The dosage 
must be reduced considerably. Sometimes one has to go back three, 
four, five, or six steps before the patient accepts the dosage well. That 
is due to the faet that his nasal mucous membrane or shoek organ 
has been irritated, and the permeability of the vessels has been in- 
creased. We know that occurs, for experimental reasons, by the work 
done by Miss Bowman in which a skin test in an atopie patient was 
made with ragweed and a marked reaction was obtained; then, one 
week later that same site was retested with ragweed, and on this site 
she got a larger wheal than on a previously untested site. That oe- 
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curred not only with ragweed, but also with restimulation with his- 
tamine, which means that vessels that have been the site of allergic 
reaction are more susceptible to restimulation than before. If that is 
true, during the season the nasal mucous membrane, which is being 
irritated by the pollen and is the seat of allergic reaction, will respond to 
smaller irritations or weaker stimuli than previously. This means that 
if one has given maximal dosage to that patient, he is not going to 
take it in season. 

When T say ‘‘maximal’’ dosage, I do not mean the same as laid 
out by a chart or table, but the really maximal dosage for that pa- 
tient, and that can be ascertained only by watching a patient for 
several seasons, usually. So it seems to me that the wise thing is to 
cut dosage during the pollen season. 

Now the question arises: Should we give doses in season at all? 
The doses in perennial treatment, experience telis us, can be stretched 
even as much as six weeks apart before the patient reacts; one builds 
up a tolerance which lasts four, five, or six weeks in the average pa- 
tient. If so, what do we expect to accomplish by forcing dosage in 
season, through weekly injections? The only time I continue intra- 
seasonal treatment is when T expect to go to perennial treatment, and 
then I carry the dosage at a considerably lower level than T had 
reached at the beginning of the season. 

Of course, it is sometimes a good thing to keep on giving injections 
because, if the patient is told he is through, he is likely to stop, and 
there are a lot of other things one ean do in season that will aid in 
civing him a better result. 

There is one thing which should be watched in coming to any con- 
clusion on this point, and that is the daily pollen count. If one watches 
this and if he continues to give maximal dosage, when the patient gets 
delayed reactions the next morning, he will know by watching the 
chart that that was not caused by a pollen flurry, but probably by 
overdosage. 


CHAIRMAN WILMER.—We have two opinions. Can we have more dis- 
cussion from the floor? 


Dr. JosePpH HarkKavy, New York.—It seems to me that Dr. Walzer 
is contradicting himself, in a sense, since he states, first of all, that 
during the season the nasal mucous membrane or vessels are highly 
irritable, and since he also says that if our experience has been that the 
patient can be held off from four to six weeks during perennial treat- 
ment, then there is no reason why the patient cannot be held off during 
the season. 

If the patient can be held off in perennial treatment four or five or 
six weeks, he can be held off extraseasonally; but there is an entirely 
different situation when pollen is around. Then the vessels are much 
more irritable and permeable, depending upon the amount of treat- 
ment he has gotten, and consequently it would be logical to continue 
intraseasonal treatment to give him more protection. 


CHAIRMAN WiLMeR.—Dr. Walzer, did you wish to answer that? 


Dr. Wauzer.—I do not get the point. If permeability of the vessels 
is increased as a result of pollen that is in the air, those vessels are 
more susceptible to stimuli, whether specific or not specific. and T do 
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not think that resistance will be obtained in season if you have not at- 
tained full protection before the onset of the season. 


Dr. Harkavy.—In the first place, there are many of us who believe 
that patients coming to us for intraseasonal treatment do get relief 
with intraseasonal treatment, so one might get the idea that he is do- 
ing something for the patient and, naturally, for the protection of the 
mucous membrane. If that is so, one should be able to do a little more 
for the patient who has had preseasonal treatment and to keep him 
at least in a fairly immunized state by prolonging treatment with 
moderate doses. At least, that is a form of treatment I have found is 
much better than stopping treatment altogether, before the season 
arrives. 


CHAIRMAN WiLMER.—Is there any further discussion ? 


Dr. ALEXANDER STERLING, Philadelphia.—Dr. Walzer refers to the 
pollen content of the air. I want to ask him if it is a reliable criterion. 
Are not other conditions responsible? 


Dr. Wauzer.—I think you have missed the point. I do not mean 
that the pollen count should be used as a measure of dosage; I merely 
said that if one continues to give maximal dosage in season and then 
notes reactions the following morning on the patient, and if one watches 
the pollen count for the day, he will see that the symptoms the following 
morning were not due to the pollen count but to the dosage given the 
day before. 


Dr. STERLING.—But does it have any relation to the symptoms of the 
patient? I want to know if this is so in many eases. 


Dr. Wauzer.—I think that question can be answered roughly. There 
are many exceptions to it. I said ‘‘generally speaking,’’ not in a par- 
ticular patient, but in a group of patients, where the severity of symp- 
toms runs fairly parallel, with all due exceptions noted, to the amount 
of pollen in the air. 


CHAIRMAN WILMER.—That is about the length of time we ean allot 
to that question. We will pass to Question 3: In the preseasonal or 
prophylactic treatment of an average hay fever sufferer,* (a) how many 
preseasonal doses do you advise; and (b) what maximum dose is ad- 
visable (use any system of standardization, and we shall make cor- 
rections) ? 

Assigned to that question is Dr. Tell Nelson. 


Dr. TELL NELSON, Chicago.—I am very much in the same position as 
Dr. Cohen because we advise perennial treatment, and the only patients 
that we treat preseasonally are, of course, the new ones whose doses we 
raise before the season and those few who do not do well on perennial 
treatment. In our practice this amounts to probably 5 per cent. 

We have no set number of preseasonal doses that we advise in this 
group. It varies with the individual patient, just as the entire hay 
fever treatment in hay fever does. But I would say, possibly, in our 

*By “average hay fever sufferer” is meant one who does not come under the ex- 
tremely sensitive group or under the weakly sensitive group, one whose symptoms are 


entirely limited to the season of pollination, and one who does not suffer from asthma 
during the season. 
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locality, that thirty doses is the average before the season. The max- 
imum dose also depends entirely upon the individual patient. 

In our practice we have been in the habit of using total nitrogen 
for standardization. It makes little difference what system one uses, 
as long as it is the same system in every treatment. I would say the 
average top dose is 1 or 1.5 ee. of 0.1 Gm. of nitrogen. That seems 
low to some of you, but in this group which does not do well on peren- 
nial treatment, that is probably the average. Of course, in the peren- 
nial group we use very high top doses. 


CHAIRMAN WILMER.—Dr. Warren Vaughan is assigned to this ques- 
tion. 


Dr. WarrREN T. VauGuax, Riehmond.—Like Dr. Nelson, I must say 
the number of doses varies with the individual. We will give about 
fourteen doses, and using the weight-by-volume standardization and 
the Noon units, we will start, as a rule, with a 1:1,000 to a 1:5,000 dilu- 
tion, advancing slowly to 1 ¢.c. of the 1:50 dilution. 

We do not give injections oftener than every third day, and prefer- 
ably only twice a week. Dr. Cohen showed some time ago that the 
allergen continues to exist as long as forty hours after injection. I] 
know of an instance in which a patient (not my case, however) who 
Was receiving injections every second day and who was near the top 
dose, with no unusual inerease died of shock. So, when a patient comes 
in too late to reach an adequate top dose by receiving injections every 
three days prior to the season, we advise him not to take preseasonal, 
but coseasonal, treatment. 

Of course, there must be exceptions, particularly for those allergic 
to several pollens, such as those of trees, weeds, or grasses, or to a com- 
bination of these. We usually start grass treatment and ragweed 
treatment at the same time, reach a top dose for grasses, maintain 
this through the grass season, and increase the ragweed dosage. The 
adequate top dose with ragweed is higher than with grasses. With 
grasses we protect with 5,000, and preferably with 10,000 Noon units. 
Although we often reach 30,000, one patient received 60,000. If, how- 
ever, we had to select one single adequate top dose, we would say 
20,000 units. Some people do not get up to that, of course. T have seen 
three patients, in facet, who would not go above 4,000 units. We have 
continued with the perennial treatment with these, and after two or 
three years, they accepted the top dose of 20,000 units, with definitely 
better results. 

CHAIRMAN Witmer.—lIs there any further discussion ? 


Dr. G. L. Wanppsorr, Detroit.—It seems to me we have neglected in 
this question one important factor, that is, the local reaction occurring 
after each injection. I think, according to my experience, it is not 
so much the severity of the case as the degree of local swelling which 
determines how often the patient should have injections and what the 
maximum dose should be. 

CHAIRMAN WILMER._—Question 4: In an average hay fever sufferer, 
without winter symptoms, do you believe that a positive skin reaction 
to another substance, such as orris root, foods, ete., is of etiological 
importance? If so, do vou advise treatment with this substance in ad- 
dition to pollen injections ? 

That question will be answered first by Dr. Alexander Clarke. 
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Dr. ALEXANDER CLARKE—-Of course we all know that a skin re- 
action means simply that the skin is positive, and it is necessary 
for us to prove any other significance. We believe that the majority 
of these skin reactions to substances other than pollen to which the 
hay fever patient responds are usually of importance. We test the 
hay fever patient almost as carefully as we do the year-around asthma 
patient and give an appropriate treatment. In the treatment for 
dust, for example, we insist that instructions be carefully followed in 
regard to the arrangement of the home. 

One of the first persons to bring this matter to our attention was ¢ 
woman having very severe asthma at the height of the hay fever 
season. We admitted her to the Philadelphia Hospital, which was near 
some weed patches. There she had lost all asthma and hay fever and 
was feeling fine, although the pollen count had not dropped. 

So our answer is that we believe it is very important, and we do give 
the injections of other substances in addition to pollen injections. 





CHAIRMAN WiutmMer.—Dr. Albert Vander Veer is the next man as- 
signed to this question. 

Dr. ALBERT VANDER VEER, New York.—The question states ‘‘ without 
winter symptoms.’’ Now it seems to me that the majority of these 
other substances, such as feathers, dust, ete., give more trouble in the 
winter than in the summer, and if they are of clinical importance, 
there should be symptoms during the winter. 

Therefore, it does not seem to me reasonable that they should be of 
great importance. Of course, the argument about that is about even. 
If patients have a little trouble, not enough to give severe clinical 
symptoms, and the ragweed or specific trouble in the summertime, a 
summation of the two will give greater symptoms. There may be 
special symptoms in the summertime; as, for instance, when a patient 
sensitive to a dog goes to a farm where there are a lot of dogs. But, 
by and large, the other side of the picture is that, if the patient is 
pollen-sensitive, one wants to learn all the particular things that are 
bothering the patient that he ean. If, however, there is a combination 
of two things, one cannot give as much injection as if he were con- 
centrating on one only, unless he gives separate injections. We must 
remember, however, that patients do not like this very much and that 
they may not follow through at all, if they are bothered too much. 

So I think the answer is ‘‘No, unless there are specific conditions.’’ 

Now the question speaks of orris root, foods, ete., as etiological 
symptoms. 

A patient comes in and says, ‘‘I am on a diet for hay fever.’’ In 
such cases, he usually is cutting out exactly what you cannot see would 
vive him hay fever. Ilowever, during the season I think there are 
people who should not take some of the seasonal vegetables, such as 
too much tomato, asparagus, melons, ete., in season. A few people 


have to be limited on some foods, but usually not on the ones they 
cut out themselves. 


Dr. Wauzer.—I weuld like to add to something Dr. Vander Veer 
said and about which I feel strongly. During the pollen season, it is 
not merely a localized reaction, namely, ‘‘hay fever,’’ in a patient 
with hay fever. That patient is pretty well disturbed throughout 
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systemically, and he becomes highly susceptible to other things which, 
during the rest of the year, do not bother him at all. I have repeatedly 
seen patients who have had no result from pollen immunization be- 
cause they have been eating foods or sleeping on feather pillows which 
ordinarily did not bother them during the pollen season, and that is 
due not only to pollens and foods, but also to low-grade chronic in- 
fections they may have. I have seen patients who have had arthritis 
or manifestations in other shock organs which become exaggerated 
during the pollen season. 


CHAIRMAN WILMER.—We will pass to Question 5. Do vou advise 
perennial treatment for (a) all sufferers; (b) selected cases; or (ce) 
never? If you advise (a) or (b), what interval do you advise between 
doses ? 

This question is to be answered by Dr. Francis Rackemann. 


Dr. FRANcIS RACKEMANN, Boston.—I never advise perennial treat- 
ment. I have thought about this carefully, and my argument is 
something like this: 

If the records of patients over successive years are studied, there 
are absolute tolerances that can usually be defined at a certain level, 
and I find that, from year to year, the level remains at a fairly con- 
stant point. During the first year, where the nature of the patient 
is unknown, we increase dosage slowly and steadily until we do per- 
haps reach this tolerance level, at which point the patient has a gen- 
eral reaction. In the meantime, we find that the first doses produce 
small local reactions, and that in another year it is easily possible to 
skip over these early doses and begin the next season’s treatment at 
a point somewhere close to the point where the local reactions first 
began. 

In other words, it seems to me that tolerance is usually defined at 
a fairly definite level which, of course, varies widely for each pa- 
tient. Now, the conventienal method of perennial treatment is to 
work the patient up to a safe point and then to repeat this same dose 
at the same level. I note that many men will allow a month or six 
weeks to go by between doses. I note, also, that the patient sometimes 
goes south for the winter, or finds it inconvenient to come in in Jan- 
uary, say, so the same dose is given if the patient comes back in Feb- 
ruary, and two months are allowed to elapse. 


Voices.—No, no. 


Dr. RACKEMANN.—I am glad to hear the ‘‘no’s’’; but, on the other 
hand, if it were ‘‘yves,’’ it would seem that an interval of sixty days is 
more than sufficient for the reinstatement of hypersensitiveness, and it 
seems wonderful indeed, that the patients stand such treatment as well 
as they do. 

CHAIRMAN WiILMER.—The next discusser is Dr. Warren Vaughan. 


Dr. RackeMANN.—May I add one more paragraph. There is, per- 
haps, one great advantage in perennial treatment, and that is that it 
may bring about a more rapid, complete, and perfect cure than a 
series oi preseasonal treatments for hay fever. Of that I am not sure, 
however. 
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Dr. VaAUGHAN.—We use perennial treatment. We do not use it ex- 
clusively, but by preference. We feel that we get a little better re- 
sults, and most patients prefer to take it. We give the injections twice 
a month rather than once a month, because there is, I believe, less danger 
of reaction. We have never seen a systemic reaction with injections 
every two weeks. 

In the beginning we thought maybe we could expedite actual cure. 
But I have seen no patient that I have felt was cured. Some will 
go three or four years, or usually about as many more as you have 
given treatment. If you have given treatment for five years, they 
will go five years without it; if three years, they will go three, ete. 
Eventually, however, they have to come back and are very responsive, 
when they do, to coseasonal treatment. Obviously, they do not return 
until they have symptoms. Then we will give a few coseasonal treat- 
ments with success, and we advise such patients to continue coseasonal 
treatment. Many of them take three or four or five injections a sea- 
son, and that is all they require. 

Probably the most pertinent question to ask is, ‘‘Are we doing 
damage by giving injections through the years?’’ We do not know. 
I think all of us who use perennial treatment can or will have con- 
cluded, or have had enough years in which to conclude, that there 
is no evidence of any untoward, serious, or permanent damage as a 
result of this method of treatment. 


CHAIRMAN WILMER.—-Is there any further discussion ? 


Dr. VANDER VEER.—I think perennial treatment is the better method, 
but I think there are a great many people to whom you cannot give it, 
as in the case, for example, of the patient Dr. Rackemann mentions 
who went south for two months. Dr. Rackemann may do it, but we do 
not like to give the same dose after two months have elapsed. You have 
done the stealing on the one side; now you have got to pay for it on the 
other. 

But the important exceptions are those patients who become appar- 
ently saturated; as one gives them injections at monthly intervals, 
they suddenly develop a constitutional reaction. I feel that when a 
patient has done that, you are out of luck because, if you cut the dose 
down by one-third, he is likely to have another reaction, and after a 
while you cannot even show him a bottle of the contents without his 
getting a reaction. 

I then prefer to stop injections entirely and start them again after 
the winter, at a low dose. In regard to any damage that may be done 
with monthly injections, I, personally, have taken a shot of timothy 
every month for twenty years, with no ill effects. 


Dr. CoHEN.—I have no statistics, but I think there is one important 
reason for giving perennial treatment to everyone you can, I mean in- 
dividualized perennial treatment. 

If you lock into hundreds of cases of ragweed hay fever, you find 
very few who do not have actual winter symptoms; but when you take 
their history, you do not always get the winter symptoms because, by 
comparison with the hay fever, they are mild. If the patient comes in 
the year round, one gets to know whether he has some other clinical 
allergy and whether positive skin reactions, other than those to pollens, 
may mean something. 
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Dr. Ropert CHospot, New York.—There is one thing that ought to be 
discussed further. It was mentioned by Dr. Vander Veer, and that is: 
What is the number of cases disturbed by constitutional reactions? 
Personally, I have found that this constitutes no small group of cases. 
My personal feeling is that perennial treatment is the method of choice, 
but the case has to be carefully selected. In contrast to what has been 
said about not having seen a constitutional reaction, that has not been 
my experience. 









Dr. NeELSon.—We do not give perennial treatment once a month. 
We would get into trouble. The first year we give it every two weeks, 
the next vear every three weeks, and usually maintain that interval. 
There is a small pereentage coming in every four weeks. But the num- 
ber of constitutional reactions is very, very small. I would say not over 2 
or 3 per cent. That may differ from the experience of some of vou who 
treat them every four weeks. 

In our c¢linie at the University of Illinois, where we have a tre- 
mendous number of patients, we treat them every two weeks, and I 
do not think we have had more than one or two constitutional reactions 
there in a year. But when we drop to every four weeks, we do have 
them. 


















Dr. Bret Ratner, New York.—There have been quite a number of 
references made to constitutional shock here, and I presume everybody 
means shock. I have had that experience in the early days of allergy, 
and since then T have been giving minimal injections. Of course, the 
work is limited to children, but I give perennial minimal injections. I 
cannot see why one should try to step up the dose with the possible 
consequence of constitutional reaction. [ would like to have some dis- 
cussion on that point. 










QuEsSTION.—How low do you go? 

Dr. Ravner.—I might say that, in the first case I tried, IT kept the 
child on thirty injections of one particular low dose, and that was a 
most successful ease. 








Dr. CLarKeE.—I think we should think of the economic aspect of 
perennial treatment. Some say they give two doses a month. That 
means twenty-four injections a year, and our preseasonal treatment 
runs somewhere between ten and twelve, or up to sixteen or eighteen, 
so that we are decidedly increasing the economie cost of hay fever 
treatment. It seems to me that perennial treatment should have to be 
much better to justifv twice as much treatment. 









Dr. Surrwoop.—I should like to ask Dr. Nelson and Dr. Cohea if 
they maintain high doses during season in the perennial therapy. 







Dr. NELSON.—Yes, we do, as a rule. 


CHAIRMAN WILMER.—We will have to pass on to Question 6: In 
your opinion, what percentage of average hay fever sufferers in young 
adult life will develop perennial asthma in middle age? Do you believe 
that specifie pollen therapy will eliminate this risk ? 

That is to be answered by Dr. Leslie Gay. 








Dr. LesLIE Gay, Baltimore.—When the questionnaire came to me, it 
Was my impression that a large number of patients in young life, if 
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allowed to go without treatment, would develop asthma throughout the 
vears, and I reviewed a series of cases to try to establish the impression 


I had formed. 


TABLE I 


Dara REVEALING ASTHMATIC TENDENCY IN 200 UNTREATED PATIENTS 
WitH SEASONAL Hay FEVER 








AGE 
GROUP 
IN 
YEARS 


NUMBER OF 
PATIENTS 

DEVELOPING 
HAY FEVER 


NUMBER OF 
PATIENTS 
WITHOUT 

ASTHMA IN 

MIDLIFE 


NUMBER OF PATIENTS 
WITH ONSET OF 


NUMBER OF 


PATIENTS 


WITH ONSET OF 





SEASONAL 
ASTHMA 
BEFORE 


PERENNIAL 
ASTHMA 
BEFORE 


SEASONAL 
ASTHMA IN 


PERENNIAL 
ASTHMA 
IN 


MIDLIFE 
MIDLIFE : 


(35-50 YR.) MIDLIFE 
14 “~t & «| 

ou 8 ] 

49 14 
23 3 
19 

136 (68%) 


MIDLIFE 








1-10 
10-20 
20-30 
30-35 
35-50 
Total 


0 
0 
3 7 
ya 0 
0 6 
8 13 (6.5%) 























(4%) | 10 (5%) 





I have, therefore, analyzed a group of 200 patients, untreated, whose 
sole complaint had been seasonal hay fever (Table 1). We divided this 
eroup of 200 patients into age groups of from 1 to 10, 10 to 20, 20 to 30, 
30 to 35, and 35 to 50. The number in each group was: first group, 25; 


second group, 48; third group, 73; fourth group, 30; and fifth group, 29. 
The number of patients in the first age group without asthma in 
middle life was: first group, 14; second 


eroup, 31; third group, 49; 
fourth group, 23; and fifth group, 19. 

The number of patients with the onset of seasonal asthma before mid- 
dle life was: first group, 8; second group, 8; third group, 14; fourth 
eroup, 3; and fifth group, 0. 

Perennial asthma oceurred before middle life in 2 patients in the 
first group, 1 in the second, 3 in the third, 2 in the fourth, and 0, of 
course, in the fifth. 

The sum cf patients with seasonal asthma in middle life was 0 in the 
first group, 0 in the second group, 7 in the third, 0 in the fourth, and 
6 in the fifth. 

Patients with the onset of perennial asthma in midlife ineluded 1 
in the first group, 3 in the second group, 0 in the third group, 2 in the 
fourth group, and 4 in the fifth group. 

Finally, as to totals, 136, or 68 per cent, have no asthma in midlife; 
33, or 16 per cent, have seasonal asthma before midlife; 8, or 4 per 
cent, have perennial asthma before midlife; 13, or 6.5 per cent, have 
seasonal asthma in midlife; and 10, or 5 per cent, have perennial 
asthma in midlife. 

We have further analyzed briefly the first group of those develop- 
ing asthmatie tendency in 68 untreated persons with seasonal hay 
fever (Table Il). There were no patients developing hay fever be- 
tween the ages of 1 and 10, and 68 between 10 and 20. Sixty-six per 
cent of the patients without asthma in midlife, from 35 to 50 years of 
age, developed hay fever. Of the patients with onset of seasonal 
asthma before midlife, 24 per cent developed hay fever; of those with 
perennial asthma before midlife, 4 per cent; of those with onset of 
perennial asthma in midlife, 6 per cent. 
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TABLE II 


Data REVEALING ASTHMATIC TENDENCY IN 68 UNTREATED PERSONS WITH SEASONAL 


Hay FEVER 
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FEVER BETWEEN ‘ ASTHMA BE- | ASTHMA BE- Bi : as - 
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AGES OF 1 AND | (95 wo 50 YR.) wianel —— MIDLIFE MIDLIFE 
‘ x oe e * I. 4 y) p 4 } 
20 YEARS MIDLIFE MIDLIFE 
68 66 24 | 4 = 6 














Now that materially changed my impression, in that in 200 cases 
analyzed, and these were those of random patients who came to us 
complaining of hay fever, we found a remarkably small number who 
actually had developed asthma in midlife. 

Furthermore, in regard to the second part of the question, we be- 
lieve that, despite the fact that few of these cases which we have 
presented, who had hay fever, treatment with pollen extracts will pre- 
vent the occurrence of asthma in patients who are likely to develop 
perennial asthma when allowed to go untreated. 


CHAIRMAN WILMER.—Dr. Rackemann is to discuss this same question. 


Dr. RacKEMANN.—I have some figures, too, but I do not think my 
figures are as valuable as Dr. Gay's, because his approach is better than 
mine. 

I took all the patients of 45 vears and older with asthma and tried 
to ascertain how many of them had hay fever before the age of 30, that 
is, in young adult life. The following figures were obtained. 

Of the patients of 45 years or over, 37 had pollen asthma. 

Of these 37, 25 had hay fever before the age of 30. 

Of 67 patients of 45 years or over with what I call extrinsic asthma, 
20 had hay fever before the age of 30. 

Of 182 patients past the age of 45 with what I eall intrinsic asthma, 
in which I could not demonstrate a relation to either food or dust, 
only 9 had hay fever before the age of 30. 

Then there was an unclassified group in which 8 of 68 had hay fever 
before the age of 30. Of the total number of 354 patients past the age 
of 45 with asthma, 62 had hay fever before the age of 30. 


NUMBER OF PATIENTS DEVELOPING PERENNIAL ASTHMA IN MIDDLE AGE 








NUMBER OF PA- 

TIENTS OF 45 OR 
OVER HAVING HAY 
FEVER BEFORE AGE 


NUMBER OF PA- 
TIENTS WITH 
ASTHMA AT AGE 
OF 45 OR OVER 


NUMBER 
CASES 
STUDIED 


OF 

















OF 30 
Pollen asthma 109 ot 25 
Extrinsie asthma 306 67 90 
Intrinsie asthma 453 182 9 
Unclassified 153 68 8 
Total 1,021 354 62 





How that ties in with Dr. Gay’s figures, I do not know, but I am 
afraid it does not tie in very well. 

As I say, the other approach to this is to take all the patients with 
hay fever who began to have it, for example, before the age of 20 
and to find out what has become of them. That would be quite a job. 
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Dr. Gay.—May I answer one question that Dr. Rackemann mentioned? 
In this questionnaire there is a small asterisk which refers to the bottom 
of the page, and for that reason I approached the problem as I was 
asked to, which was to discuss pure hay fever sufferers, those who do not 
come under the extremely sensitive group or under the weakly sensitive 
eroup, or those whose symptoms are entirely limited to the season of 
pollination, ete. Therefore, I think his figures cannot be compared, if 
he is ineluding extrinsic and intrinsic types of asthma. 

My analysis relates to patients with simple hay fever, which is, I 
think, the way the guestion was asked. To approach it from the 
asthmatic standpoint would bring in extrinsic and intrinsic types of 
asthma. 


Dr. RackEMANN.—I assumed that the asterisk did apply to those 
with hay fever, before the age of 30. As a matter of fact, I think we 
want to know how many who had hay fever in early childhood developed 
asthma. 


MemsBer.—Is it not true you may have patients with hay fever, as 
Dr. Gay has said, who do not develop asthma later in life in a larger per- 
centage than those who have developed asthma and who have had hay 
fever? In other words, patients who have developed pollen asthma are 
more apt to have had pollen asthma than those who had pollen hay 
fever without developing asthma subsequently. 

Therefore, Dr. Gay’s figures would be smaller than yours because 
if he took one hundred patients with hay fever, he would find only 25 
per cent, perhaps, of those patients developing asthma later; whereas 
if vou took those with asthma, you might find a greater percentage 
were those with hay fever in later life. 


Dr. RACKEMANN.—You mean the top row? 


MeremBer.—I am limiting it to the pollen cases, so Dr. Gay’s figures 
will be different from yours. He approached it the other way. 


Dr. RacKEMANN.—I think that is so, and as I said, his figures are 
better. 

Now there is still another part of that question. It will take only a 
second. Do you believe that specific pollen therapy will eliminate this 
risk ? 

Well, no. I am inclined to take the opposite point of view and say it 
would not, except in the 45-vear age group. If the pollen hay fever 
is controlled, then I believe the pollen asthma will be controlled later. 
But I believe the fundamental trouble with these patients, as sug- 
gested a minute ago, is that allergy is something fundamental, which we 
do not know, but is presumably inherited. That, I believe, is as far as 
we can go, and [ do not believe that that fundamental factor can 
be influenced by specific treatment of any kind. 


Dr. Louis Turt, Philadelphia.—One part of this discussion has been 
neglected, and that is the duration of the pollen hay fever before the on- 
set of asthma. I think that, with the patient who develops asthma com- 
pliecating hay fever, one should know how long he has had the hay fever. 

I have been accustomed to teaching that 50 per cent of patients having 
untreated hay fever will be asthmatie and that the hay fever treatment 
will prevent the onset of asthma. 










































22 THE JOURNAL OF ALLERGY 


Going back in the treatment of these patients, I find there comes a 
time when they develop a slight cough and a tickling in the throat that 
occurs for about 3 years and is relieved after the pollen season. These 
patients finally develop frank asthma. So I feel from my own experience 
that 50 per cent of patients who have pollen hay fever and do not 
have specific treatment will develop asthma. I do not know whether I 
am right, but I think the crux of the situation is the duration of the hay 
xe preceding the asthma and that is something I would like to hear 
about. 


Dr. Gay.—In the original chart (Table I), I mentioned that all of 
the patients were 35 years of age before they came to me. The longest 
period of time the patient had had hay fever was thirty-five vears. I 
also said there were a number of patients who had hay fever develop- 
ing from the first to the tenth vears of life, but we did not see them 
for thirty-five years. It was my impression that 25 per cent was the 
percentage of those with hay fever who later developed asthma. 


Dr. Ratxer.—I would like to ask Dr. Gay if he has seen any ease of 
seasonal asthma without hay fever symptoms? 


Dr. Gay.—Yes, I have. I cannot give vou the figures, however. 


Dr. RaCKEMANN.—I have, too. 





Dr. NELSON.—Some years ago, in a review of 1,200 patients who 
presented themselves for pollen treatment in a clinic and in practice, we 
surveyed the number who had developed asthma. This group of pa- 
tients was, for the most part, over 15 vears of age. I think this will 
bring out your point, Dr. Tuft. We found 39.11 per cent had developed 
asthma, both perennial and seasonal type, by the time we saw them. 


Dr. Gay.—Pure hay fever, without any other etiological factors? 

Dr. NELSON.—Yes. 

MembBer.—I would like to ask if the earlier hay fever cases also 
had asthma concomitantly with the early years of hay fever? 

Dr. Gay.—The figures are in the group from the ages of 35 to 50 who 
developed hay fever during the first twenty vears of life. Twenty-four 
per cent had seasonal asthma with the hay fever—if that is the question. 

MEMBER.— Yes. 

CHAIRMAN WILMER.—-The next is Question 7: In the average ragweed 
hay fever sufferer, presenting himself for treatment on September 1, 
how many pollen doses would you advise, and what maximum dose 
would vou give? 

This question is to be answered by Dr. Tuft. 

Dr. Turr.—The answer to this question very naturally brings up the 
matter of coseasonal treatment. In the first place, is it worth while, 
from the standpoint of the patient, is it worth his time, or are the re- 
sults worth the time and the trouble and the expense that treatment en- 
tails? Personally, from my own experience and the reports of others, I 
would say that it does, that it is worth while, and that, while the benefit 
to be derived does not equal that obtained from preseasonal or perennial 
tvpes of treatment, nevertheless, patients get sufficient relief to warrant 
its use. 
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The second point concerns dosage and type of administration. 

Since the question asks for injections, we can pass by with little com- 
ment the matter of oral treatment or oral pollen therapy, which seems 
to be having some rejuvenation at this time. Personally, from a limited 
experience and from reports of others, | would say oral pollen therapy 
is not of much value in coseasonal treatment. 

As to methods of administration, the question is whether it should 
be given by intensive cr rush method, or by the slower method. In the 
rush method the preblem of getting patients to come every eight, ten, 
or twelve hours and giving repeated doses to work quickly up to a 
maximum is not very practical in most instances. I do not think many 
of us can get them in that frequently, and besides, there is always 
the danger of instituting a constitutional reaction. 

I prefer, therefore, and use, the slower method, and my own tech- 
nique is to have the patient come the first day for testing. I consider 
that sufficient treatment for that one day. The next day he gets a 
small dose, 0.1 ¢.¢. of the weakest dilution, 10 pollen units, or 0.001 me. 
nitrogen. This dose is repeated daily for three days without increase, 
and then slow increases are made at intervals of every day until the 
height of the season is past. 

I would rather underdose than induce a constitutional reaction by 
overdosage. <As to the size of the dose, that is hard to say. It is in- 
dividual; it depends upon the skin reaction of the patient, the local 
reaction at the site of injection, and whether or not you feel that the 
symptoms are being aggravated. I should say that, on an average, 
most of my patients get up around a 0.001 mg. nitrogen by the time 
the height of the season is past, or at times, as high as 0.005 me. 
nitrogen. But I repeat, | would rather underdose than risk a constitu- 
tional reaction that would make the patient worse and the cure worse 
than the disease. 


CHAIRMAN WILMER.—The next to be called on is Dr. Cooke. 


Dr. Cookre.—I do not feel that I find myself in any serious disagree- 
ment with what has just been said. I do think we must emphasize, 
as was brought out, individualization of dosage, depending upon the 
local reaction to the injection, as well as the preliminary test and the 
general response of the patient. 

We can specify by their skin tests that cases may belong in a very 
sensitive group or a medium or moderately sensitive group or a very 
insensitive group, but that does not imply that all patients, for in- 
stanee, in the group that we will call the average group, will give a 
moderate reaction to 100 units and a marked reaction to 1,000 units. 
It does not mean either that all persons in that range would take the 
same dose. 

In attempting to answer this question, | would like to make it 
clear that dosage will depend somewhat upon whether patients were 
treated before. There seems to be little question on the fact that pa- 
tients who have received previous treatment are apt to take the dosage in 
following years a little more easily. 

Specifically answering the question, then, of the patient presenting 
himself on September 1, I think the general range of dosage for c¢o- 
seasonal treatment that will carry him well through the pollen season 
in this part of the country, perhaps somewhat beyond the first of 
October, would run from twelve to possibly fifteen, altogether. 
The person who receives in a test dose a strength of 1,000 units 
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actually has received an injection of 10 units, assuming that he was 
given 0.01 ¢.c. It has been our practice to see the patient the next day. 
This gives us an opportunity to see whether there is a delayed type of 
reaction, such as a sore arm or an increase in symptoms. At present 
we are tempted to go slowly. If, on the other hand, there is nothing to 
be seen at the site of the test, we usually give an injection of 10 units 
every day for ten days. Then we gradually lengthen the interval and 
slowly increase the dose. Perhaps, in the system of dosage we use, 
we would get to from 500 to 1,000 units which would be given about 
twice a week until the season was over. The maximum dosage in 
cases of the average general range would not be more than 1,000 units. 


CHAIRMAN WILMER.—Are there any questions? 


Dr. Horack BaLpwix.—I would like to ask Dr. Cooke how he is elimi- 
nating extraneous factors, such as the amount of pollen in the air and 
whether or not the patient is in the city, ete. How soon after starting 
coseasonal treatment do you expect to get a satisfactory therapeutic 
result ? 

Dr. Watpsorr.—! would like to ask what you do with the patient with 
severe pollen asthma. It is my experience that such patients do not 
respond to coseasonal treatment. 


Dr. Turr.—Answering Dr. Waldbott’s question, I should say that, 
if the patient is suffering from pollen asthma, that is, where pollen is 
the primary factor, he responds to treatment in the same way that he 
does in pollen hay fever. But, if the asthma is the type that comes late 
in the season and is due to extraneous factors, there will be no response 
to pollen therapy, not even if you give it every four hours. 

In answer to Dr. Baldwin’s question, I should say that some patients 
will get relief within twenty-four or forty-eight hours. In others, it 
takes six or eight injections. You must bear in mind, too, that patients 
are also getting symptomatie treatment which brings relief and which 
does not relate to the injection itself. 

Dr. CoHEN.—I was just getting ready to ask if either of the two 
speakers is convinced that coseasonal treatment is the thing that pro- 
duces the relief. When a patient comes to see vou vou give him 
ephedrine in nosedrops, as well as coseasonal treatment, ete. Then the 
patient gets better in a few days. 

Personally, I have given a lot of coseasonal treatment, and I am not 
sure if the patient might have done as well if I had not given the injee- 
tions at all. 

I wonder if anyone has treated with coseasonal injections only, and 
nothing else? 


Dr. VauGHan.—I have. We do not give any drops until we have let 
the patients go along for a few days to see if they need them. Very 
often they do not need them. 

I would like to ask both speakers whether they give the injections sub- 
eutaneously or intracutaneously, and if they have special reasons for 
preference. 

The general public is not quite so dumb as we are trying to make out 
that it is, and it knews whether it is a little better, much better, or 
worse. And I think this whole thing would have fallen to the ground 
long ago if there were nothing to it. 

I have seen a patient who had a long-standing history of both asthma 
and hay fever in the months of June and July who was rendered symp- 
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tom-free on a single dose. This patient, a timothy-sensitive case, was 
being tested and he was given intradermal injections with extracts 
containing total nitrogen of 0.0001, 0.001, and 0.01, ete. This was 
some years ago. On the way home on the train he began to have 
violent asthma and hay fever. He was seen by a physician and given 
adrenalin. Since that day, however, which was in the early part of 
June, until the middle of July, he did not have any return of symptoms, 
regardless of the fact that we could never see a change in the eye or 
skin reaction. 

This is a good example to show that one injection can have an im- 
mediate effect, although it certainly is not necessary to give even 
mild constitutional reactions. 


CHAIRMAN WILMER.—Question No. 8 is: In the treatment of an 
average hay fever sufferer, do vou use bacterial vaccines in addition 
to pollen injections? If so, do vou use stock vaccine or autogenous 
vaccine ? 

The question is to be answered by Dr. H. L. Alexander. 


Dr. H. L. ALEXANDER, St. Louis.—I speak entirely without authority 
on this question. I have not had the experience of using either type of 
vaccine. Consequently, I looked up some literature on the subject to 
try to learn something about it. I will report to vou such secant articles 
as I found. 

Apparently, the rationale of using this sort of treatment is either 
to attempt to vaccinate against infection phylactically in eases that 
are infected, or to use vaccines as a measure of nonspecific therapy. 

The first report on the subject was given in 1912 by Dr. Farrington 
and appeared in the Memphis Medical Monthly. He claimed he was the 
first to use this treatment. Thereafter, it was enthusiastically taken 
up until pollen extracts came into use. 

In 1928 an extensive report was made by Shepperegrill, with the assist- 
ance of Thiberge and others, among patients in the south, and they re- 
ported some 1,700 patients to whom they gave vaccine, both autogenous 
and stock. In some patients they found it of value. 

About that time Dr. G. T. Brown, who is here today, claimed some 
value to the use of catarrhal vaccine in coseasonal treatment, and then 
Ramirez reported the use of autogenous vaecines made from nasal 
secretions, with certain encouraging results. 

Textbooks on the subject are rather noncommittal. Thommen, in 
reviewing the literature, was very skeptical, when his article was written 
in 1930, as to what had been accomplished with vaccines. 

Hansel makes the statement that they are used extensively with 
encouraging results, but quotes no literature. Rackemann and Rowe 
mention them not at all, and neither Tuft nor Vaughan dwells upon such 
treatment for hay fever. 

I have not found a single article charged with enthusiasm for this 
treatment, and it all seems tentative. Farrington made substantially 
this remark: ‘‘When all else fails in the treatment of hay fever, one 
should use vaccines, but these should be supplemented by prayer.’ 


CHAIRMAN WILMER.—Dr. Grafton Brown will take up the discussion 
from this point. 


Dr. Grarton Brown, Washington, D. C.—I think the question could 


be answered by one word, ‘*No.’’ And that, of course, can be amplified 
like the discussion of all these questions. 
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Bacterial vaccines certainly have no place in the uncomplicated case 
of preseasonal hay fever. The seasonal hay fever patient, however, who 
has had insufficient preseasonal treatment and develops symptoms during 
the season which the coseasonal injections do not control, may find vac- 
cines a valuable adjunct to the pollen inoculations. 

In the presence of definite reactions from preceding doses of pollen, 
where it does not seem wise to give more pollen because of the cumulative 
effects of the dosage, then, to my mind, is the time to use bacterial 
vaccines. 

Also, when the patient comes in during the season when unrelieved 
by coseasonal treatment, we again think bacterial vaccines may be 
beneficial. 

Some patients, in facet, elect vaccines because they have given more 
relief. As to the kind used, stock or autogenous, we feel the latter is out, 
because it takes a week to prepare a good one, and we think stock vaccine 
will do everything nonspecific that is required in season. 

As to the type of stock vaccine, one can buy a eatarrhal vaccine, but 
we feel that better results can be had with pooled autogenous strains. 
Respiratory organisms from patients give large numbers of polyvalent 
strains of the common organisms. One has to use a vaccine containing 
two billion, we feel, and 0.1 ¢.¢. is a good initial dose. 

I believe that the hay fever patient who develops a cold or respiratory 
infection does well with the stock polyvalent vaccine. 


CHAIRMAN WiLMeER.—In view of the fact that we must stop this dis- 
cussion at 5 o’clock, I am going to ask one more question. 

What has been the experience of this body in the use of potassium 
chloride in the treatment of hay fever? 

Dr. Cooke, would vou like to give us your experience with it? 


Dr. Cookre.—I have not had any broad experience with it, but, 
whether in hay fever or any other kind of allergy, it has been, I should 
say, with negative results. 


Dr. Spain.—We had a little experience this season with the use of 
potassium chloride as an adjunct to regular pollen therapy in pre- 
seasonal cases. It was used as the sole treatment jn some dozen or more 
true pollen cases which were given only sterile saline to ward off any 
psychie element, and also in vasomotor rhinitis where the test with dusts 
or feathers was positive and where the clinical history substantiated 
the test. 

Working with Westcott and Gaillard in our ¢linie, we had about fifty 
eases which were controlled. We failed to find any benefit at all, in any 
ease, with but one or two exceptions, from the use of potassium chloride. 


Dr. Gay.—We have used it coseasonally with similar results. The 
first fourteen cases failed completely to respond to this type of treat- 
ment, when no other method was used. We have used larger series since, 
but have met with the same result—failure. 


MembBer.—Could I ask what were the doses Dr. Spain and Dr. Gay 
wctnn ® 
gave? 





Dr. Sparxn.—We followed the procedure advocated by Blum. We 
tried to follow the identical routine established by him and to give 
the potassium chloride in the manner suggested by him. 


Dr. Gay.—We did likewise, and then we increased the doses. 
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Resolution 


WHEREAS, the Society for the Study of Asthma and Allied Conditions 
has learned with deep sorrow of the death of Dr. A. H. W. Caulfeild, and 

WHEREAS, the Society has sustained the loss of one of its honored 
and devoted members, a past president of the Society, a member who par- 
ticipated regularly in the activities of the Society up to the time of his 
final illness and, 

WHEREAS, his enthusiasm and personal interest in allergy and allied 
subjects have made him well known to all whose interests are in this 
field and, 

WHEREAS, his lovable personality has endeared him to all who knew 
him, 

Resolved, that we, the Society for the Study of Asthma and Allied 
Conditions, formally and sincerely record our great loss and misfor- 
tune in his untimely passing, and 

Resolved, that a copy of this resolution be spread upon the minutes 
of the Society, that a copy be forwarded to his wife and family, and 
that a notice be printed in the JOURNAL OF ALLERGY. 


WARREN VAUGHAN 
FrANcIS M. RACKEMANN 
Rosert A. Cooke 








Selected Abstracts 








Asthma and Hay Fever 


UNDER THE DIRECTION OF SAMUEL M. FEINBERG, M.D., AND 
THEODORE B. BERNSTEIN, M.D., CHICAGO 


Oral Pollen Therapy. Schwartz, 8S. C.: J. Lab. & Clin. Med. 25: 566, 1940. 


Schwartz reports extremely satisfactory results in a group of sixty-five hay fever 
patients treated orally during the 1937 season in the region of El Paso, Texas. The 
treatment was, in most cases, coseasonal and consisted generally of a mixture cf 
equal parts of Bermuda grass, careless weed, and Russian thistle extracts. In some 
cases, other extracts were added to the mixture. The usual starting dose was 1 drop 
of the mixed extract in a concentration of 1:100, given well diluted, two or three 
times daily. The dosage was increased by 1 or 2 drops daily until the symptoms 
were controlled. The dosage which controlled svmptoms ranged from 2 to 17 drops 
of the extracts twice daily, and averaged from 4 to 6 drops two or three times daily. 

Of the sixty-five patients treated, twenty-six received complete relief, and thirty- 


one had satisfactory results, 85 per cent were satisfactorily relieved. 


Use of Vaporized Bronchodilator Solutions in Asthma and Emphysema. A Con- 
tinuous Inhalation Method for Severe Asthmatic States. Richards, D. W., Jr., 
Barach, A. L., and Cromwell, H. A.: Am. J. M. Se. 199: 225, 1940. 


A method is described for the continuous inhalation of vaporized bronchodilator 
solutions. The apparatus consists of a tank of oxygen, a reducing valve, and a 
vaporizer. The oxygen is allowed to flow through the vaporizer. In this way, with 
a flow of from + to 7 L., per minute, 1 ¢.c. of solution will be vaporized in from 
3 to 10 minutes. The patient holds the nozzle of the vaporizer in his oropharynx 
and breathes quietly. The solutions vaporized were epinephrine solution, 1:100, neo- 
synephrine solution, 1:100, and a proprietary product which contained epinephrine 
solution, 1:100. 

The advantage of this method is that the patient gets more effective vaporization 
than with the hand bulb, and without effort on his part. Also, in some patients 
who get undesirable side effects from epinephrine, neosynephrine, 1:100, will give 
relief from symptoms without side effects, although it has been shown not to be 
effective when used with the hand vaporizer, 


Considerations in Evaluating the Therapy of Hay Fever. Eyermann, (. H.: 
South. M. J. 33: 190, 1940. 


The author considers the factors which are to be considered before the efficacy 
of any therapy for hay fever can be determined. He discusses the variability of 
pollen counts, and the influence upon them by meteorologic conditions, such as rain 
and wind direction and velocity. He also points out that symptoms may vary due 
to autoinoculation and several personal factors which are difficult to analyze. Other 
allergens than pollen may be contributing to the patient’s discomfort and so inter- 
fere with evaluating properly the therapy being used. The psychic reaction of the 
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patient to discomfort varies greatly, and one must be on guard for an overexaggera- 
tion of the symptoms. The use of intranasal measures introduces another difficulty 
in evaluating the worth of any therapy. Intranasal therapy may act to increase 
discomfort rather than to ease it. Eyermann believes that a given therapy should 
be applied to the same patient and evaluated in relation to the factors known to 
influence the symptomatology over a period of five years before concluding as to 
its worthiness as a therapeutic agent. 


Potassium Chloride in Allergic Disorders. Harsch, G. F., and Donovan, P. B.: 
J. A. M. A. 114: 1859, 1940. 


Employing mainly the doses and technique recommended by Bloom, the authors 
treated forty allergic patients (in San Diego) with potassium chloride. Of the series 
studied, twenty-six had hay fever, seven had asthma, two had migraine, two gastro- 
intestinal allergy, five urticaria, and one exfoliative dermatitis. Of the entire group, 
only one patient (with vasomotor rhinitis) obtained relief, and in that patient the 
relief persisted after the therapy was discontinued. Determinations of the serum 
sodium were made in eighteen of these patients and of the serum potassium in fifteen 
before and after medication. No significant changes were found. 


Potassium Salts in Hay Fever. Miller, H., and Piness, G.: J. A. M. A. 114: 
1627, 1940. 


The authors treated forty hay fever patients with about 15 to 40 grains of 
potassium chloride daily. Only two of these patients obtained relief, but these 
two patients also were benefited by placebo solutions of sodium bicarbonate and 
sodium chloride. Miller and Piness also mention that in several instances of 
urticaria, migraine, and asthma no benefit was obtained from potassium chloride. 
Contrary to claims of others, the asthma was not aggravated. 


Histaminase in the Treatment of Allergy. Miller, H., and Piness, G.: J. A. M. A. 
114; 1742, 1940. 


The authors treated forty-two allergic patients, twenty-nine of whom had urticaria, 
with an average dose of from 60 to 75 units of histaminase daily. Some of the 
patients were treated over periods ranging from one to eight months. None of the 
cases of allergic dermatitis, asthma, or hay fever was benefited. Seven of the pa- 
tients with urticaria were relieved, although in none of these do the authors feel 
that relief could be attributed with certainty to the enzyme. 





Immunology 


UNDER THE DIRECTION OF MATTHEW WALZER, M.D., AND MAX HARTEN, M.D. 
BROOKLYN 


? 


Antibody Formation in a Lesion Produced by Tubercle Bacilli Suspended in 
Paraffin Oil. Excision of the Antigenic Depot. Westwater, J. O.: J. Immunol. 
38: 267, 1940. 


The author reports studies undertaken to determine whether an organism stimu- 
lates antibody production after excision of the antigenic depot. For this study, the 
investigator used the tubercle bacillus, an organism which causes antibodies to ap- 
pear slowly in the serum (usually after two or three weeks). 

In the abdominal skin of rabbits, depots containing 0.2, 0.1 or 0.05 mg. of dried 
tubercle bacilli in 0.2 ml. of paraffin oil were made. At intervals varying from one 
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minute to fourteen days after injection, wide excision (skin, subcutaneous tissue) 
of the area of injection or of the lesion produced was carried out under anesthesia. 
Complement fixation tests were performed on the sera of these animals at weekly 
intervals and compared with similarly injected rabbits from which the lesions were 
not excised. 

Excision of the antigenic depot within one hour was not followed by antibody 
formation. However, excision of the depot after six or more hours did not prevent 
the appearance of complement-fixing antibody in the serum. This indicated that 
in six hours antigen had diffused from the skin, probably into the deeper lymphatics, 
and eventually to the blood stream. The ultimate serum titer was lower in animals 
in which excision of the depot was performed before the thirtieth hour than in those 
animals in which excision was performed thereafter, or in those from which the 
lesion was not excised. Complement-fixing antibody appeared earlier in the serum 
of rabbits from which the lesions were excised than in those from which lesions were 
not removed. These findings do not exclude the possibility of the formation of 
complement-fixing antibody at the site of injection into the skin, as demonstrated 
in a previous paper by the author, but do show that antibody is also formed at sites 


other than in the skin. 


Prevention of Histamine and Surgical Shock by Cortical Hormone (Desoxycorti- 
costerone Acetate and Cortin) and Saline. Perla, D., Freiman, D. G., Sandberg, 
M., and Greenberg, S. S.: Proc. Soe. Exper. Biol. & Med. 43: 397, 1940. 


The prophylactic and therapeutic effect of suprarenal cortical hormone, with or 
without saline, on resistance to histamine shock was studied. 

Normal adult rats were each given an amount of histamine (1,200 mg. per kilo- 
gram of body weight), an excess of the minimal lethal dose for this strain (1,000 to 
1,100 mg.), and they were divided into four groups. Those in Group 1 were given 
repeated intraperitoneal injections of physiologic saline at short intervals. Those 
in Group 2 received five repeated doses of adrenal cortical extract at fifteen- to 
thirty-minute intervals. Animals in the third group received both saline and adrenal 
cortical extract. The foarth group was untreated. The combined treatment with 
saline and adrenal cortical extract was more beneficial in the treatment of shock 
than the use of either alone, Similar results were obtained with even larger amounts 
of histamine (1,300 mg. per kilogram of body weight). In young adult mice 
similarly treated, 25 per cent of those treated with saline and 30 per cent of those 
receiving cortin survived. In mice given both cortin and saline, 71 per cent sur- 
vived. Only one of fourteen untreated mice survived the dose of histamine used. 

The use of desoxycorticosterone acetate, together with saline, protected both rats 
and mice and produced a marked protection against shock by histamine. As _previ- 
ously demonstrated, the prophylactic administration of saline alone greatly increased 
resistance to shock, This, however, was greatly enhanced by its combined use with 
desoxycorticosterone. The prophylactic effect of the combined treatment was much 
more pronounced than the therapeutic effect following histamine administration. 

Application of these experimental observations in the prevention of surgical shock 


in human beings is reported, 


The Antigenic Property of Insulin. Wasserman, P., Broh-Kahn, R. H., and Mirsky, 
I, A.: J. Immunol. 38: 213, 1940. 


In view of the contradictory evidence on the antigenicity of insulin, and because 
of the fact that insulin is a protein, the authors investigated this problem further, 
Rabbits were sensitized by repeated injections of commercially prepared insulin 
from beef and pork sources, or crystalline beef insulin. A typical course of. in- 
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jections consisted of 20 units of insulin given intravenously daily for five days, fol- 
lowed by a two-day rest period. This was repeated the second week The dosage 
was doubled in the third week. Frequently from two to four courses were ad- 
ministered. Nine to twelve days after the last injection the serum was tested for 
its antibody content by complement fixation tests and microprecipitative tests. 
Hypoglycemic reactions were prevented or treated. The insulin used in the comple- 
ment fixation test was that of a species other than the one employed in sensitization, 
so as to eliminate antigen-antibody reactions due to species protein rather than to 
insulin. An attempt to augment the antigenic power of insulin by the use of horse 
serum as a synergistic antigen or with pilocarpine as a parasympathetic stimulant 
was tried with indifferent success. 

In the sera from six of eleven animals which survived, definite signs of specific 
antibody content could be demonstrated by the complement fixation reaction. 
Sufficient animal protein (beef) was shown to be present in commercially prepared 
insulin to allow sensitization of a rabbit to that protein by repeated injections of 
the insulin. Absorbing the beef protein antibody with an excess of beef extract did 
not, however, impair the complement fixation reaction of the insulin. Despite the 
fact that specific antibodies could be produced by the administration of the insulin, 
the physiologic response to insulin apparently was not impaired. This indicated that 
antibodies produced against insulin do not act as antihormones. 


An Heterophile Factor in Ragweed Pollen. Sammis, F. E.: J. Exper. Med. 71: 
991, 1940. 


The serologic effects produced in rabbits by injections of ragweed pollen extract 
and the relation of immune antisheep hemolysins in these animals to the homologous 
antigen, the Forssman antigen, and to human erythrocytes of groups A and B are 
reported. In addition, the effect of injections of ragweed pollen on the hemolysin 
titer of patients with ragweed hay fever was studied. 

Serologic evidence is presented that ragweed pollen antigen contains a factor 
which, when injected into rabbits, causes an increased hemolysin titer for sheep cells. 
The development of hemolysins in these animals was not coincident with the develop- 
ment of precipitins for ragweed pollen. By the hemolysis inhibition test, the antigen 
was shown to absorb antiragweed hemolysis. The immune hemolysins are completely 
absorbed by sheep cells and by the Forssman antigen, but not by human cells of 
groups A and B, The sera from twenty-two patients with ragweed hay fever showed 
no evidence of heat-labile or heat-stable hemolysin before or after treatment with 
ragweed pollen. 


Studies in the Site of Sensitivity in the Arthus Phenomenon. Rich, A. R., and 
Follis, F. H., Jr.: Bull. Johns Hopkins Hosp. 64: 106, 1940. 


Since the hemorrhagic nature of the Arthus reaction is one of its prominent 
features, the present study was undertaken to determine whether the Arthus reaction 
could occur in the cells of a tissue that normally contains no blood vessels. 

Rabbits were sensitized with dog or horse serum until an Arthus reaction could be 
produced. In these animals, a drop of the specific serum into the substance of the 
cornea, an avascular tissue, usually disappeared after a few hours. Microscopic 
study of the eyes removed twenty-four and forty-eight hours after the injection 
showed little damage to the corneal cells, in marked contrast to the destruction of 
the cells observed in the corneal tuberculin reaction. The slight alteration and lack 
of necrosis in the avascular cornea was in strong contrast to the necrotic skin lesions 
following intracutaneous injections of the antigen in the same animal. 
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A minute drop of an irritant, e.g., a heavy suspension of heat-killed tubercle 
bacilli, injected into the cornea of one eye produced a vascularization of the cornea. 
At this time, the specific serum injected into the vascularized cornea produced a 
marked opacity and hemorrhage. In the opposite nonvascularized cornea and in the 
cornea of nonsensitized animals, the injected serum was absorbed and left a clear 
cornea. Microscopic study of eyes removed twenty-four and forty-eight hours after 
the intracorneal injection of the serum showed an intense inflammation in the 
vascularized corneas, with swelling of the corneal fibers, edema, marked poly- 
morphonuclear infiltration, thrombosis, and rupture of the newly formed capillaries. 
These changes represented an immature Arthus reaction. Necrosis of the tissue cells 
was virtually absent. 

The authors conclude that tissue death in the Arthus reaction results primarily 
from impairment of nutrition due to vascular damage and to clogging of the tissue 
spaces with exudate and hemorrhage. 


Immunological Studies of Pollinosis: 1. The Presence of Two Antibodies Related 
to the Same Pollen-Antigen in the Serum of Treated Hay Fever Patients. 
Loveless, M. H.: J. Immunol. 38: 25, 1940. 


The present paper describes a simple means of determining the existence and 
approximate potency of the inhibiting antibody in the serum of treated hay fever 
patients. 

Studies were made on twenty-three sera obtained from eighteen hay fever pa- 
tients treated with injections of ragweed pollen. A temperature of 56° C. main- 
tained for from two to five hours or a temperature of 60° C. for from thirty to 
sixty minutes was found to destroy the skin-sensitizing antibody (atopic reagin) 
without diminishing the so-called inhibiting power of the sera. Titrations performed 
upon treated and untreated sera, obtained before and after treatment of ragweed- 
sensitive patients, indicated that two distinct pollen-combining antibodies existed in 
the serum of the treated hay fever patients, whereas only one such antibody (atopic 
reagin) could be detected in serum obtained prior to treatment. 

The thermostabile ‘‘inhibiting’’ antibody was found to be incapable of sensitizing 
normal skin. When a mixture of thermostabile antibody, antigen, and reagin was 
introduced into a cutaneous site, no immediate urticarial reaction was elicited until 
antigen in excess of the binding requirement of the thermostabile antibody was 
included. The ‘‘inhibiting’’ effect of this antibody was thus shown to be due to 
a specific neutralization of the antigen. The thermostabile antibody, absent in the 
serum of untreated allergic subjects, is readily induced in normal and in pollen- 
sensitive persons by parenteral administration of pollen antigen. Its potency may 
be estimated by the degree to which it can bind antigen and can increase the 
requirement of antigen for the neutralization of a passively sensitized cutaneous site. 
The thermostabile antibody also differs from the atopie reagin in that it disappears 
from a cutaneous site following injection within less than twenty-four hours. 





Pediatrics 


UNDER THE DIRECTION OF WILLIAM C. DEAMER, M.D., SAN FRANCISCO 


Allergy in Childhood. Hill, L. W.: Bull. New York Acad. Med. 16: 395, 1940. 


Food allergens to which an infant is sensitized at, or shortly after, birth usually 
cause marked symptoms if ingested. Egg is an example. Sensitiveness acquired 
after birth is usually to a food regularly taken and is apt to be milder. Milk is 
the best example. It would seem that a child could become sensitive, singly or in 
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combination, to a species-specific fraction of lactalbumin, to a fraction of lactalbumin 
not species-specific, or to casein. The latter is by no means uncommon. 

Heating milk alters the lactalbumin, decreasing, but not eliminating, its anti- 
genicity. Heated milk is, therefore, not of great value in eczema. Goat milk is 
of more value. If milk is an etiological factor, a milk-free diet will prove most 
useful. Where the scratch test is positive to a food, that food is almost certain to 
be an etiological factor in the causation of infantile eczema. 

Recurrent abdominal pain and cyclic vomiting are rarely allergic; migraine, 
though uncommon in children, is more often allergic. 

While the allergic child seems more susceptible to infectious colds than the 
normal child, infection does not play as great a role in childhood asthma as it does 
in adult asthma. 

In older children, environmental allergens are more important than foods. Posi- 
tive food tests at this age are often without significance. 


Suspected Allergy, Bronchial Asthma, Open Safety Pin Found at Time of Adenoid 
Operation. Goodyear, H. M.: J. Med. 21: 172, 1940. 


A child, 13 months old, with a family history of allergy, had sudden difficulty 
in breathing, followed by the symptoms of a cold. For tour months thereafter 
intermittent wheezing and hoarseness occurred, and the child was at times difficult 
to feed. Skin tests were done and were negative. Finally, a laryngoscopie examina- 
tion disclosed an open safety pin with the point embedded in the arytenoid area. 


Round Table Discussion on Food Allergy in Children. Ratner, B., Hill, L. W., 
and Donnally, H. H.: J. Pediat. 16: 653, 1940. 


This is a review and discussion of some of the opinions of the three participants 
on the subject of food allergy in infants and children. The acquisition of intra- 
uterine sensitivity and sensitization by breast milk, by eating uncooked food, or by 
excessive intake are reviewed. The opinion is expressed by Hill that pylorospasm 
and cyclic vomiting are seldom allergic, that perhaps half of the cases of migraine 
are due to allergy, and that chronic urticaria is usually not allergic, in contrast with 
acute urticaria. 

Oral desensitization is usually successful if properly carried out, according to 
Donnally. Ratner suggests the use of a nonallergenic diet in all cases of allergy and 
in pregnancy, lactation, malnutrition, intestinal disease, and during weaning. He 
lists acceptable allergenically denatured foods which include heated evaporated 
milk, egg cooked for thirty minutes, and melba toast. There is a difference of 
opinion as to whether pablum and evaporated milk are allergenic and whether casein 
sensitivity is common or uncommon. 


The Management of the Allergic Child. Rosenbaum, I.: J. Pediat. 38: 199, 1940. 


This article deals largely with the possible methods of preventing the develop- 
ment of allergic symptoms in childhood. Food control, inhalant elimination, and 
immunization procedures are emphasized. One idea new to the reviewer was that of 
skin testing an allergie recipient with the donor’s blood prior to transfusion. 


The Examination of the Allergic Child. Cohen, M. B., and Cohen, S.: Arch. 
Pediat. 57: 241, 1940. 


From detailed examination of young children at the Developmental Health In- 
quiry at Western Reserve University, the authors have learned to recognize certain 
changes which they believe result from allergy. The child is apt to be of erratic 
temperament. Poor muscle tone causes a difference between recumbent and stand- 
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ing height of more than 10 mm. and poor posture. Growth disturbance manifests it- 
self in many ways. White lines or grooves occur on the nails if disturbance has 
been felt in the last six or eight months. Bone scorings, although not confined to 
allergic causes, are found and persist for one or two years; these are demonstrated 
by x-ray. Demineralization also occurs, and maturation, as shown by skeletal 
development, is likely to be delayed. 

The soft tissues have an altered appearance roentgenologically. They lose their 
clear demareations and become hydrated. With improvement in the allergic state, 
the child may lose weight at first, which is really a loss of excess tissue fluid. Simul- 
taneously, the subcutaneous tissues are better differentiated from each other roent- 
genologically. 

There is interference with facial growth. If allergy is active in the first year, 
the face is narrow, the palate high, the upper teeth protrude, and the molar region 
is flat. Allergy in the second and third years may not lead to a narrow face, but 
only to a flat one deficient in anterior growth. 

Mucous membrane changes lead te the gelatinous adenoid and mucous polyps, as 
well as small follicular granulations in the conjunctiva of the outer half of the 
lower lid. 

Asthma leads to two types of deformities—the barrel chest or the pigeon-breast, 
winged-seapula type. 

A better understanding of the allergic child results from the appreciation of these 
and other changes in the course of his development. 


Factors Influencing Appearance of Centers of Ossification During Early Childhood. 
Francis, C. C.: Am. J. Dis. Child. 59: 1006, 1940. 


This report derives from the same group of children as the previous report. 
Francis finds epiphyseal ossification a more delicate objective indication of con- 
stitutional health than height and weight. Gastrointestinal sensitivity as shown by 
mild eezema, even when so well controlled that no retardation of growth occurs, will, 
nevertheless, retard epiphyseal ossification. The amount of available mineral in 
the diet also influences the degree of epiphyseal ossification, and, consequently, 
infants fed cows’ milk have a more advanced rating than breast-fed babies. 


A Study of Two Hundred and Forty Breast-Fed and Artificially Fed Infants in 
the St. Louis Area. II. Incidence of Rashes and Gastrointestinal Disturbances. 
Robinson, E. C.: Am, J. Dis. Child. 59: 1002, 1940. 


In a study of 240 infants over a period of twenty months it was found that 
breast-fed babies had the lowest incidence of both diarrhea and rash. There was 
less diarrhea when evaporated milk was used than when whole milk was given. 
Although the difference was not striking, rashes were more common when irradiated 
evaporated milk was used than when nonirradiated evaporated milk was given. 


Environment and Skin Disease. Hellier, F. F.: Brit. J. Dermat. & Syph. 52: 107, 
1940. 


The author takes infantile eezema as an example of a purely constitutional dis- 
ease and discusses the variation in incidence of it in and around the city of Leeds, 
He has studied the relationship of this condition to temperature, barometric pressure, 
the degree of wind, and the electric potential. He concludes that, while such factors 
may influence the incidence of eczema to some degree, they are not prime factors. 
Rather, he found the spring peak to be attributed to the general increase in skin 
irritability at that time. 
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Rhinology and Ophthalmology 


UNDER THE DIRECTION OF FRENCH K. HANSEL, M.D., St. LovIs 


Sinusitis in Children From a Pediatric Standpoint. Kerley, C. G.: Arch. Pediat. 
55: 732, 1938. 


In discussing the matter of sinusitis in children, Kerley emphasizes recognition 
of the allergic type. This type of sinusitis, he states, is characterized by frequent 
so-called colds and perennial nasal discharge, with edema of the nasal mucosa and 
swelling of the turbinates. Upon roentgenologie examination of the sinuses, he 
noted an opacity or edema of the mucous membrane of the antra recorded as 3 or 4 
plus. He recommends that all children presenting this syndrome be given skin tests 
with pollens and the usual air-borne allergens, including house dust, orris root, 
feathers, and various animal hairs. He further states that nonallergie sinusitis is 
more frequent than the allergic type. No statement is made, however, as to the 
differentiation of allergic and infectious sinusitis on a cytologic basis. 


Results of Potassium Therapy in Nasal Allergy. Rusk, H. A., Dean, L. W., Jr., 
and Rindskopf, W.: Ann. Otol., Rhin. & Laryng. 49: 76, 1940. 


In a study of the results of potassium therapy, Rusk, Dean, and Rindskopf found 
that, among fifty-five patients with a nasal allergy, there was no variation in the 
blood potassium from the normal. Of thirty-five patients suffering with ragweed hay 
fever who received potassium therapy, only 9 per cent obtained marked relief: 
67 per cent were not improved. They found, however, that, in the treatment of 
other types of nasal allergy, potassium salts were very effective. 


Potassium Chloride in Allergic Disorders, Harsh, G. F., and Donovan, P. B.: 
J. A. M. A. 114: 1859, 1940. 


In a clinical study of the use of potassium chloride in allergic disorders, Harsh 
and Donovan have shown, on the basis of their studies, that the divergent results 
obtained by such therapy by various workers failed to reveal any definite reason for 
the variation of different results. From their clinical study of forty patients with 
miscellaneous forms of allergy treated with potassium chloride, negative or question- 
able results were obtained in all but one case. The serum sodium was determined 
before and after the medication in eighteen of these patients. In fifteen of these, 
the serum potassium was also determined. No significant variation in the concentra- 
tion of either ion was found. 


Potassium Salts in the Treatment of Pollinosis. Rubin, S. S., Aaronson, A. L., 
Kaplan, M. A., and Feinberg, S. M.: J. A. M. A. 114: 2359, 1940, 


A clinical evaluation of the use of potassium salts in the treatment of pollinosis 
was reported by Rubin, Aaronson, Kaplan, and Feinberg. They concluded that 
potassium salts were of no practical therapeutic value in a study of 155 patients 
with hay fever and seasonal asthma. The effect of such salts in other allergic con- 
ditions, they state, is highly questionable. It was emphasized that the results of 
such therapy in hay fever should be received with skepticism unless they are evalu- 
ated by methods based upon the relationship of tie symptoms to daily, seasonal, and 
geographic fluctuation of the pollen counts. 
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Dermatologic Allergy. Marion B. Suuzpercer, M.D. Springfield, II1., 
1940, Charles C. Thomas, pp. 540, illustrated. 


Knowledge of allergy has accumulated to such an extent that books 
on specialties within the field are appearing. This one on dermatologic 
allergy is doubly weleome because it is an excellent presentation of a 
subject not too well understood even by allergists, and because it was 
written by one whose authority is great. 

The book appears in the form of a series of lectures which deal at 
first with a general background. Allergic skin disorders are then elassi- 
fied, and each is finally considered. These deal not only with atopic and 
contact-type dermatitis and urticaria, but with dermatologic allergy to 
various infectious agents and to drugs. There are five appendices which 
include a list of substances for patch testing, suggestions for the prac- 
tical management of eczematous and urticarial dermatoses, and a glos- 
sary of technical terms. 

This work is a most welcome addition to the growing bibliography on 
allergy, and is indispensable to those who teach or practice it. 








